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MATEMATHKA 
M. M. PJIA3MAH 


OCLMJIJIAWWOHHBIE TEOPEMbI JIA JIM@®EPEHLMAJIBHBIX 
YPABHEHHH BbICIUMX NOPAKOB MW CNEKTP 
COOTBETCTBYIOUNX JMOSEPEHUHMAJIbBHbBIX ONMEPATOPOB 


(ITpedcmaeaeno axademuxom C. H. Beprtwumetinom 15 VII 1957) 


Mex y OCIUHJIJIAIHOHHbIMH CBOHCTBAMM pellleHHit ypaBHeHua 
lyl=—y"+q(*)y=*y (0<*¥ <0) (1) 


4 CMeKTpOM J0Ooro caMocompsxKeHHOrO onepaTopa L, mopoxyaemoro onepa- 
 unel /,, CyllecTByeT H3BeCTHAad CBA3b, B CHJIY KOTOPOH MHOKECTBO TOUeK CIeKT- 
pa, MpefuiecTBy!OWlMX TOUKe h = Ay, OyMeT KOHEUHBIM HJIM OeCKOHEUHBIM B 3a- 
BUCHMOCTH OT Toro, OyJeT JIM pH k = A, ypaBHeHue (1) HeOCLMIATOPHbIM HI 
OCIIMJIIATOPHBbIM (T. €. OyeT WH KaxKoe ero pellieHHe HMeTb KOHeUHOe MH Gec- 
KOHeuHOe UNMCIO Hyviel). 

Yka3aHHad CBA3b OObIMHO HCHOb3yeTCA MPH UCCeOBaHHH creKTpa 
@ HMeHHO, HCXOJA M3 MPH3HaKOB HEOCIMJIJIAWHOHHOCTH JIM OCIMJIJIAIWMOHHOCTH, 
yCTaHaBJIMBaloT Te HIM HHbIe CBOHCTBa cmeKTpa. KulaccHuecKHM IIpHMepom Ta- 
KOrO pola ABJIAeTCA JOKasaTembcTBo I. Betta IpH3Haka JMCKpeTHOCTH cmekTpa 
(7), erp. 73). [pyroe toKa3aTebcTBO 9TOTO IpH3Haka ObIO JaHO aBTOPOM B (24) 
€ NOMOLIbIO BBeJeHHOrO B ITOH CTaTbe MeTOJa paculenvieHua. 

B HacToAlleH 3aMeTKe OOBIUHIM MyTb HCCJIeOBaHHA OOpallaeTcA, a HMeHHO, 
C MOMOLLbIO paciilenJIeHHA HEMOCpeACTBEHHO H3y4aeTCA CCKTP, OTKYMa earor4rcs 
3aKJIOUCHHA OO OCIMJIJIATOPHOCTH AudpepeHiMalbHoro ypaBHeHuA. IIpu stom 
He MPHXOJUTCA UCMONb30BaTb KaKHe-JIMOO ACHMNTOTHYeCKHe CBOHCTBA pellleHHi 
uddepenunaibyoro ypaBHeHua. 

Takoli yYTb IIPHBORUT K eCTeCTBeHHOH MNOCcTaHOBKe 3aa¥ 06 OCIMINALM 
qa jupepenuvaJIbHbIX ypaBHeHHM BbICIUMX NOpAAKOB Bua 


Rigi) — 1 pg yO PI = dy (po (x) = T, Ux = Soy (2) 


WIM 


(ty? a iy = hy O04 = ca). (3) 


B ocnope flaJIbHeHiero Jle@xKHT JIerKO yCTaHaBJIMBaeMaA C TOMOIIbIO pac- 
menweHua emma 1. 

} Jlemma 1. Mycmo L —nekomopolti camoconpsocexneltl onepamop, nopoot- 

| Oaemoui onepayueti 1, u nycme U —ompuyamearonaan uacmb cnekmpa onepa- 

“mopa L. [laa mozo umo6er mHoowecmeo U 6ola0 o2panuuennolm cHUsY U OuC- 

| Kpemnolm, Heobxodumo u Oocmamo4Ho, 4umobo OAA «srobo2e0 e >0 cyuyecm- 

| 606AN0 %, Npu KOMOpPOM KeaOpamuUHHeLtL (—YHKuUUOHAA 


@, (yl =\1 yl dx +2\ | y Pax (4) 


Gola Gol Heompuyamesronoim. Jad mozo umober mHootcecmeo U OblA0 KOHe4HOLM,) 
HeoOxodUMO U OOCMamo4NO, UMOObKL NPU HeKOMOpOM & OHblA HEOMpPUYaMe AbHoLMy 
dynkyuonan Dy [y]. 
Bo seex curyyadx JOnycTuMbIMa Lia cbyHKunonama D, [y] CYHTaIOTCH JO} 
Obie (UHHTHBIe (yHkunH us Dy, paBybie HyJIO BOJM3H &. 
IIpunumMaemoe Hw>Ke OIpeeseHHe OCLHJJIATOpHOCTH (IPH n=2 cm. Gy 
TaKOBO, YTO pH Mepexoye OT ypaBHenua (1) K ypaBHeHuto (2) ynoMsAHYyTas | 
B Haale 3€Me€TKH CBA3b CO CBOHCTBaMH CII€eKTpa COXpaHsAeTca. 
Onpegenmeune. Ypapnenne (2) HasbiBaeTCA OCH UI IATOPHBIM, CCJr 
Ip suO6OM & HalijeTca pellenve 9TOrO ypaBHeHHa, Meroulee MpaBee % ose 
olHoro n-KpaTHoro HyJsa. B npoTHBHom cury4yae ypaBHeHve (2) Ha3bIlBaeTCs 
HEOCILMJIJIATODHBIM. | 
C nOMOLIbIO MeTOJa paciielvienua serkO ycTaHaBuIMBaeTcA Teopema |. | 
Teopema 1. J[na mozo umo6ol ypaenenue (2) Ovl20 HeocyuANAmMopHolys 
npu h=ho, HeoOxodUmO U Oocmamo4Ho, 4mobol “acme CheKmpa onepamopc 
L, aenwawan nesee moukKu h =o, Oolaa OecKOHedHblmM MHOHCeECMEOM. 
MoxkHo 0Ka3aTb, YTO B CJyUae OCIMIJIATOpHOCTH ypaBHeHHa (2) nepBbIbie 
M3 M-KpaTHbIX HyJleli pelieHHA, YMOMAHYTOFO B OMpeeJIeHHH, MOXKHO 3aj\aBaTt 
IIpOW3BOJIbHO. iT 
OrpuuatTebHad wacTb sOoOoH dyHKuMH f(x) HuaxKe OOo3Ha¥aeTCA Yepes| 
fey Trak aT08 y= minor yy 
Teopema 2. Ecau npu snbom 6>>0 évinoansemca nHepaeeHcmeéo 


| [pi (x)|de<co (k= 1,2,...,n), (oy 


Mrs 


20e Mrs ecmb mxootecméeo sHaYeHUi xX, OAA KOMOpolx | p, (x)| > 6, mo ypae: 
Henue (2) npu A<CO NeOcyUAAAMOPHO (M. e. OMpuyamMeAbHAaA wacmb cnekmpch 
onepamopa L noayoepanuuiena cHusy u OucKpemna). : 

Orciofla, B YaCTHOCTH, CleqyeT pesybTrat MW. M. Panonopta (*), ycTaHo-{ 
BUBIUerO C TOMOLLbIO ACHMITOTHYCCKHX (POpMyJI AIA pelleHHi ypaBHeHua (2) 
CpaBeVJIMBOCTb TeopeMbI 2 B IpeANOO%*KeHHH CYMMHpPyemMocTH BCeXx KOI p- 
(pULMeHTOB p, (x) Ha Momyocn x > 0. 

Vis Teopembl 2 Takxe CJleyeT HeOCUMJIATOPHOCTh ypaBHeHua (2) aA 
A< 0 MpH BbIMOJIHeHHH HepaBeHcTB 


8 


\ |i (&) Idx < 00, 
0 
ys a aie aK (OSs ne hears 1h) 
B KuJlaccuyeckom cilyyae 2=1 HeocluATOpHOcTh ypaBHeHua (1) mp 
h = 0, Kak H3BeCTHO, SKBHBAJIEHTHA CYUCCTBOBAHHIO PelCHHA COOTBETCTBYIO 
ulero ypaBHeHusa PukkaTH Ha HekoTopolt nostyocH [«, oo). B oOmem camygae 
HEOCUMJWIATOPHOCTh ypaBHeHHaA (2) mph A=O SKBUMBaeHTHa CYyUeCTBOBaHHICY 
pelleHHxA HEKOTOPOH HeJIMHelHON cHcTeMbI AudepeHWHabHBIX YypaBHeHUlt He 
uuTepBasie [a, 0) pu HeKOTOpoM a u wO60M b >a. : 
J\is NOcTpoeHvs 9TOM CHCTeMbI JOCTaTOUHO BOCHOMb30BaTbCA weMMolt I} 
u Teopemoli M. I’. Kpetina (>) 0 npegcraBumocrH B cJly4ae HeOTpullaTebHOCTE, 
(byHkuvonaa Dy [y] onepatnuu / B Buye 


= 1 (6)) 
rye B Ly] = y + uy (x) yO) +... + n(x) y, pw! [Ly] = (— 1)"yO4t 
+ (= 1)? [ay (%) yO hb ttn (2) | 

IIpupapunean KosdppunvenTb! npw npoussomnprx y) (k= 0,1,...,2n—D} 


B OOeHX YacTAX paBencTBa (6), MowTyuHM HCKOMy1O cucTeMy udpepewluaJib- 
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IX YPaBHEHH OTHOCHTebHO (PyHKUHH u;, (x) (R= 1,2,...,n), KoTOpaa npu 
1=1 cBoquTcA K O,HOMy ypaBHeHHIo PuKkaTu 


u’® — u® — q(x) = 0. (7) 


B 1948 r. H. Ayamop (8), uccueqya ypapnenve (7), ycranoBun * Bprty- 
AOCTb MHOKecTBa (yHKUMH g(x), WA KOTOPLIX STO ypaBHeHHe uMeeT peUle- 
We Ha HEKOTOPOH osyocu [a, oo) (T. €. AAA KOTOPHIX ypaBHeHHe (1) He- 
CIIMJIIATOPHO). OOoOmenue sTOrO tbakTa Ha ypaBHeHHe (2) u accOlMMpoBaH- 
Hy!0 C HMM HeJIMHelinylo cucTemy udpepeHUvabHbIX YypaBHeHHH BbITeKaeT 
enocpeycTBeHHO 3 vJiemMb! 1. M3 9sToH %Ke JIEMMbI BbITeKaeT, TO, eCIH 
paBHeHve (2) HeOCIMJIJIATOpHO, TO ypaBHeHue c OOmbUIMMU KosdpuuMeHTamu 
aK?Ke HEOCIHJIJIATOPHO. 

B wacTHom ciryyae ypaBnennsi (2) c OCTOAHHBIMH Koop punentamn p, (x) =a, 
HOmKeCcTBO Kg TOUeK Q (ay, Ao, . . . , An) M-MepHOro MpocTpaHcTBa koaPpPpulueHnTos, 
COOTBETCTBYIOMMX HEOCIMIJIATOPHBIM pH A =O ypaBneHuam (2), ABJIAeTCA 
aMbIKaHHeM MHOXKECTBA TOK, JIA KOTOPEIX B TOCWefOBaTeMbHOCTH 27 


€pBHIX IIABHbIX MHHOPOB raHKeJIeBOH MaTPHUBI || $;-+p lj, n-o, THE R&n = $y%r—1 — 


= Sono + S3%p-g —-+---+-Sr, Son = An, pia = 0 (R=0,1,...,7) umeetca n 
3HAKOTIEpeMeH. 
C MOMOMIbIO 3aMeHbI llepeMeHHbIX 
1—2n 
A= Ini ya ee (8) 


byHkuHoHan D, [y], cooTBeTcTBy!IOUlMi ypaBHeHutio (2) c NOCTOAHHBIMH kKO9(p- 
(PHIWMeHTaMH, IpHBOMTCA K Buy 


&, [2] = \ [2m Fat 2° be ee Pa, 
a! k=1 Dp 


Tye uncsia b, ABAAIOTCA JIMHCMHbIMH PYHKIMAMH KOSPPHUMeHTOB Ap 
by = ©, (A, Aa, ~ ++, Ax) (= Tee cee il): (9) 


OTKy]{a BbITeKaeT Teopema 3. 
Teopema 3. Ilycmo 6vinykace mHoocecmeo Kp ecmb oOpas mxoocecmnéea 
Ka, onpedeasemoitt npeodpasoeanuem (9), u nycmo 


b, = liminf p, (x), O2. =limsup p, (x). (@=1,2,...,n). 


cau O(b,, 0... On) € Ky, mo ypasnenue (2) npu = 0 neocyuanamopHo. 
Ecau Q (by, b9,.++50n) € Kp, mo ypasnenue (2) npu k=O ocyuaaamopno. 


B yacruocTu, upu # = 1 muHoxectso Ky ecTb nosyocb b; > — 1/, (Kuesep); 
Tipu m= 2 muoxectBo Ky, onmpewemsetca HepaBeHcTBamu: b, > — °/,b, — °/16 
Tipu 0, > — 5/5; by > 144(2—0,)? up b,<—*/, (3). Mpa n=3 muoxecrso 
Ky, @CTb YaCTb MpOCTpaHcTBa, COfepxKallai MepBbii OKTaHT HM OrpaHHyeHHaA 
MOBepxXHOCThIO b, = 9, (u—2v), by = %,(u—2v, v?— 2Quv), bs = 93 (u — 20, 
v? — Quv, uv”), rye u> 0, vu > OO. 

C nmomomb1o uTepallun mpeo6pasopanua (8) Teopema 3 JolycKaeT pasBuTue 
'B HallpaBJieHHu, yKa3aHHOM mpK n= 1 Xussom (’). 

B yacrHoM cJlyyae ABYWIeHHOH OMepalluH uMeeT MecTO Teopema 4. 
Teopema 4. Ypaenenue (3) NeocyunrnasnmopHo, ecAau 


q (x) > — aRx-*", 
U OCYUAAAMOPHO, eCAU Npu HeKomMopom d>0 


(2) <— (ah + a a—™, 


* B mpeqnonoxKenuu nepHoyuunocrH q (x). 


: (2n —1)!! 
ede «nocmosHnan Kxesepay «2 onpedeasemcna PopMyAol %m = rN 


Tleppyto yacTb 9TOM TeOpeMbI yTOUHAeT Teopema 5. 
Teopema 5. Ecau npu smbom 1 >>0 6einonaKHeHo Hepasencméo 


| x2-4|q" (x) |dx <00, 
Ms wl, | 
ede M, ecme mxoocecmeo snauenuti x, Oa KomMopolx x?" | qQ" (x)| > a — 4, ni 
ypaerenue (3) npu h = 0 Heocyuanamopno. 


YcoBpuaA Teopembr 5, B YaCTHOCTH, BbINOJIHAIOTCH, CCIM IPH HEKOTOPCE 
ge 


co 


ee Lg ky) Gx ee. 
0 
pu n= 1, r=1 orcwfa BbiTeKaeT WSBeCTHbIM MpH3HakK HeOCIMIIALHO | 
HOCTH pelleHHi ypaBHenua (1) npw 4 = 0 (8). 
JlabHeMmHe YCJIOBHA OCUMIJATOPHOCTH MOJyyalOTCA C MOMOLLbIO TIpveM 
HCHOJIb3OBaHHOTO B 3aMeTKe aBTopa (?°). 
Teopema 6. Ecau dyxxyua q(x) yooeremeopnem Ycanoeuto 


q (x) <0 cm. (*)). 
Teopema 7. Ecau q(x) <0 npu 6onowux x u 
lim inf gna ha (x) | dx Ae, 
Q> CoO 
ede ‘ 


Tokens ey nc Meek) met 
Anis = (20 + 1) Sey ns, 


mo ypaenenue (3) npu +} =0 ocyuanaamopHo. 
Bropyl0 4acTb TeopemMbI 4 yTouHaeT Teopema 8. 
Teopema 8. Ecau q(x) +a2x—" <0 npu 6onowux x u 


e> co 


lim inf In o| x2"—1 1 g (x) + a2x-2" | dx > Bi, 
io) 


20e 


Pe pees Caate, a bee ') 
2 n(4n?—1) fred (Say ae (Ce ee 
Tas cage = > | ae 
mo ypaeHeHue (3) npu K=O ocyuanramopHo. 


B mocuiequux Teopemax MOKHO 3amenuTb lim inf ua lim. 
e+0 ep > 00 


XapbKOBCKHit MOMMTeXHMYeCKH MHCTHTYT Iloctymuao 
um. B. M1. Jlenuna 15 VII 1957 
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Joxnayge Akagemunu nayr CCCP 
1958. Tom 118, Ne 3 


MATEMATHKA 


A. Tl. EPIUOB 


O TIPOTPAMMMPOBAHHHW APH®METHYUECKUX ONEPATOPOB 
(Tpedcmaeazexo axademuxom C. JI. Co6oneseim 2 VII 1957) 


IlonsTuaA, HcnoOb3yemble 6e3 MOACHeEHHH, B3ATHI U3 (*). 

1°. Anropudmpt mporpaMMupoBaHuA apudMeTuyecKHx OnepaTopos (ap. om.) 
COCTOAT H3 Tpex uacTeH. 

Ileppaax uactb Al nocaeqopaTeibHO BbIpaOaTbIBaeT KOMAHJbI MporpaMMbl 
ap. on. 
| Bropas uactb A2 aA KaxkOW NOcTpoeHHOM KOMAHJbI BbIPaOaTHIBaeT YCIOB- 
Hoe 4nCJIO (yc. 4.), OOO3Haualolee pe3syIbTaT 3anporpaMMMpoOBaHHOH onepa- 
| GMM, MW 3aMeHxeT UM B ChopMyuie 3allporpaMMHpoBaHHoe BbIpaxenne. IIpu pa6o- 
| Te A2 npou3BoquTca OTOXKMeCTBIeHHe BXOXKMeCHHH OMMHAKOBbIX BbIPAarkeHuit 
B (OpMy.J1y ap. ON. Cc TeM, UTOGLI He MporpaMMMpoBaTb NOBTOPHO OHHAKOBbIe 
BbIPaxKeHHA (9KOHOMHA KOMAHJ). 

Tpetba uactb A3 3aMeHseT B NOCTpOeHHOH MporpaMMe ycJ. ¥., O603HayaI0- 
IWHe MpOMexXYTOUHbIe pe3yJIbTAaTbI, Ha KOJbI paOounx AueeK (p. Au.). B craTbe 
HpeWlarawTcd HOBbIe MpHHIMMbI Mocrpoenua asropud@mos A2 u A3. 

2. IpeanonoxeHuHaA HM ONPeReneuuaA. I[lporpammuposa- 
HHe ap. OM. MPOM3BOMMTCA Ha TpexalpeCHOH BbIMMCJIMTeIbHOH MallMHe WIA Hee 
*e camo. Jlepble vacTu POpMyvI ap. ON.— CyNepnosHUHu ABYXMeCTHBIX H OJHO- 
MECTHBIX ONlepallult, Kaka U3 KOTOPHIX peaJIH3yeTCA OHOK KOMaHOH. Kazaa 
KOMaHJla HMeeT OJMH JBOMYHDIM paspaAy o, He BXOAAMMH HU B KO ONepalluy, HH 
B ajpecHylo 4acTb KOMaHAbI. Anropudm Al BbipaOaTbIBaeT KOMaHJbI ap.; ON. 
B Bue 


re 9 — ko onepaunn, a u 6 — yc. 4¥., O603HAYaIOLIMe KOMIMOHEHTbI, a C — 
ycul. u., O603Hayatolllee pesybTaT (ecmH 0 — ofHOMeCTHAaA ONepalua, TOD = 0; 
c#+0 TombKO WIA PpeSYAbTATHBHOH KOMAHQZBHI, MpelcraBlawuen 
co6o0H 3aKJIOUNTeIbHYIO KOMAHAY BbIUHCJIEHHA POPMYVJIbI ap. OM.; COep2xUMOe 
pa3payqa o cHayana paBHo 0). MaccuBOM rOTOBOrO OonNepaTopa 
(M. r. Ol.) Ha3bipaeTca rpymna n aueek c apecamu L + |,..., L + n, B KOTOpbIXx 
PacnovlaraioTcd KOMAHJbI ap. ON., BbIpadaTbIBaemble alropudmom Al. Mac- 
CHBOM pe3YAbTATHBHEX KOMAHZ (M. P. K.) HasblBaeTcA rpyn- 
lla ©ueeK, B KOTOPHIX pacMOJlaraioTcA MOApPAL Bce peSyJIbTaTHBHbIe KOMAHJbI 
ap.on. YcnoBHOe UHCAO lropo a oOO3Hauaer BEMMYMHY WJM KOH- 
CTaHTy, BXOJAMLyIo Bopmyny. YcnoBHOe YHCMO 2ro poRa ob60- 
3HauaeT MpOMexYyTOUHbIM pe3syJIbTaT Mp BHIYHCeHHH (opMyvIbl. OHO BbIpada- 
“ThBaeTca alropudmMom A2 u WIA KaxKJOH HepesyJbTaTHBHOM KOMAHbI PaBHO 
ajpecy sToH KoMaHabI BM. r. on. Wi kKaaou M. PL. on. HasbiBaeTcA rpyma 
NOLPAL pacnoOx*KeHHbIX AYeeK MaMATH CO CKBO3HOM HyMepalivel paspANOB, MpH 
KOTOPOM s-ii paspA WkKasbI M. Tr. OM. cooTBeTcTByeT sauelike L + S$ M. I. ON. 
AnanoruuHoe ycrpolicrBo uMeeT WH WKaaa yeu. ¥. I1ro poxa. Mac 
CHBOM paOounx saAueeK (M. p. AY.) HasbiBaeTca rpynlma AyeeK 
me anpecama f-+ol,....f+m, me r+l,..-, f+ m—KOMb p. AY. 
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MaccuBOM FroToBOoOH mporpaMMbB HasbipaeTcaA rpyiinlag 
sueeK, B KOTOpbIX Oyler MOMeMLaTbeA TOTOBaA MporpamMa ap. on. CHMBOJI (T)) 
o3Hayaer cofepxKuMoe sueHKH T. : 

3°. B cyulecTBy!OWlNx cmocoOax 2KOHOMHM KOMaH OOUlee BpeMs padorThiy 
amropudma A2 nponopiyHoHaJIbHO KBal{paTy YMCIa KOMaH], B MpOrpaMMe ap. OM. 

Ha puc. 1 npupogurcs cxema anropudma A2, nosBouAtollad OCYIeCTBUTE 
3KOHOMHIO KOM@H], 3a BpeMA, MPpOMOPUNOHaIbHOe YMCY KOMAaH] B MporpaMMes 
ap. on. OcHosy mpefiaraemoro asiropudMa cocTaBsiaeT Mmpefmosowenne C 
TOM, 4TO CYLecTByeT HekoTOpad WelouncieHHad dyHkuua F = F(0, a, by 
(L+1<F<L +n), onpeyenenHaa IA OOOH KOMAHJBI ap. ON. 


alse 


Padora asropudmMa A2 wauuHaetca mocme nocrpoeHua aropudmMom Al 
ovepeqHoli KoMaHybI K ap. on. (Quad mpoctorsl onucbiBaeTca anropudmM A2s 
KOTOPHIM He MpOW3BOJMT 9KOH MMM pe3YJIbTaTHBHbIX KO® 
| MaHJ). 

Onepatop | uccnenyer, ABIAeTCA JIM KOMaHa K pesyJbg 
TaTHBHOH (HeT — onepaTop 2). : 

Onepatop 2 sbruncaseT faa komaHyp K F(8, a, 6) vi 
HalpaBaeT pe3yibTaT B suelky S. OuesuyHo, 4Tch 
EY le (S)<l Se ne llyers (S) 2p. , 

Onepatop 3 npoBepseT, paBHo mM HywO (L + p) (HeT —/ 
onepatop 4). 

Onepatop 4 mpopepseT, copnayaioT mH y KoMaHy K YP 
(L + p) KOjibI onepallMH, NepBble Ba alpeca HU pa3spAbl ch 
(na — BpIxoy I). 

Onepatop 5 yBeJIMuMBaeT P Ha eCAHHHLY, eCH p<cn, Ui 
cTaBuT B auetky S L+1, ecu p=n. 

Onepatopp 6 — 8 paOoratoT, ecuIH KoMaH]a K He C39KOHO- 
MMUIacb. 

Onepartop 6 ucculeqyer yeu. ¥. M3 apecHol uacTH KkoMaHBI K. Ecau cpenn} 
HUX eCTb ycul. 4. l-ro pola, B COOTBETCTBYIONIMe PaspAbI WiKabI ye. 4. 1-ro 
poja HB p-H pa3paq UkKaJibl M. Tr. ON. CTaBATCA eCNHHHIUbI (Mepeq HayaJoMh 
MIporpaMMHpOBaHHA ap. ON. BO BCeX paspAyax OOeHX WKa cTOAT HyH). | 

Onepatop 7 BbIUHCJIAeT JIA KOMaHIbI K HeKOTOPHIe BeJMUMHBI, HeEOOxoU-f 
Mble Jia paOoTp! asropudmMa A3 (cm. 5°). 

Onepatop 8 HanpaBusiseT KoMaHLy K B aueliky L + p. 

Onepatop 9 paOotaet, ecu K — pe3ybTaTHBHad KOMaHa (c=£0). Ecam 
B pa3psfle WikKalbl yc. 4. 1-ro poya, COOTBeETCTBYIONIEM YCJ. 4. C, CTOHTE 
eqMHHIA, TO C MOMOMIbIO UKabl M. T. OM. MpOCMaTpHBalOTCH KOMAHJIbI 
M. T.Ol., COdep»Kammme yeu. 4. l-ro poga. KomaHybl, coqep Kame yeu. 4. C, 
OTMeYaIOTCA eAMHUIeH B paspafe o. BemeqcrBue sToro mpH padoTe onepatopa 
4 HM Oa W3 KOMAaH], COJep2Kalllux yCJ. 4. C B ajlpeCHOH YacTH H MOcTpoeH- 
HbIX Nocie K, He coBnaweT HH C OHO H3 KOMAHA, NOCTPOeHHBIX paHbue K.} 
Satem K wmepefaeTca B OvepedHylO CBOOOANYIO AUCHKY M. Pp. K. } 

Cxema A2 umeet Apa Bbixoga I wu II. [Ipu serxoge I B auelike S nony-l 
yaeTCA yc. 4. 2-ro pofa, O6osHavatollee PesysbTAaT MOCTPOeHHOH Hepesyb-| 
TaTHBHOH KOMaH{bI. Bpixog Il cooTBercTByeT pe3sybTaTHBHOH KOMAaHJe. 

4°, J|nutenbuocth pa6oTnr A2 onpexeaseTca YcnOoM nOBTOpeHuii onepa-| 
TopoB 3—5. Oro wcNO s3aBHCHT oT pacmpeyenenua snauenuii F (6, a, b) eI 
otpeske [L-+ 1,L-+n]. (Samerum, uTo o6nruHBIe aropHcbMbI SKOHOMHM KOMaHDI 
cootsetcTByioT F(6,a, b)==L+1.) Ouesuquo, uan6onee Onaronpuaren| 
Culyyal paBHOMepHoro pacmpeyenenua 3Havenuli =F (6, a, 6) na [L + 1,} 
L+n] upa cayyatinom coctase (dopmym ap. on. B sTom cwyuyae MOxKHC) 
BbIUMCIATh MaTeMaTHYeCKOe OPKUAaHHE 9 YHCa NOBTOPeHui OMepaTopos 3—5} 
Kak (PYHKUMIO YMCA KOMaH, k CTposmMelca MporpaMMbI HM KOsIMUeCTBa AYeeK AI 
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BM. fr. on. (9 =9,(k)). Boog ananuruueckux OUeHOK OKa3asica 3aTpyZe 
HUTCJIbHBIM, H SHaYeHHA ©, (Rk) OblIM BbluCIeHbI MeToyom Monte-Kapuio. 
Ha pwc. 2 mpwBeqenbl nonyuennbie KpuBble Igy99, (k) Aaa n = 150 (50) 450. 


AH cpaBHeHua IpHBeyenbl KpuBbe 1g\,k uv Igy (2/2). Us ananusa mouyuen- 
HbIX Pe3yJIbTaTOB CyIeqyer, UTO TpaKTHYeCKH JIA BCeX 7, CCIM M. PL. ON. 
He MeHee YeM B MOJITOpa pa3a MpeBblWaeT YHCIO KOMaH], B ap. ON., Ha KaxkK- 
Ayio KoMaHyy ap. on. OyJeT npuxogsuTrecn B cpemHeM He GOoulee OMHOFO BBI- 
NOJIHEHHA ONepaTopoB 3—d. 

IIpoctota BbravcleHuA UM LOCTaTOUHO XOpollad paBHOMepHOCTH pacrpeyene- 


HHA 3HavYeHMH — e/MHCTBeHHbIe KpuTepuu, orpanuuuBaiwoule BbIOOp F(8, a, b). 
ais aktTuyeckoro mocrpoe- 


Hua F (0, a, 6) mWemecoo6- 
pa3HO MOJIb30BaTbcaA MeTOamMu 
MOJIYYCHHA PaBHOMepHO pac- 
ipeylevIleHHbIX mceBsocmryuali- 
HbIX 4nCeN. Bowbllioe 3HayeHve 
ia yaunoro noz6opa F(0,a,b) 
wuMeeT wccyleqOBaHue CTa- 
THCTHYeCCKOH CTPYKTYpbI cop- 
MYyJI NporpaMMUpyeMbIx ap. on. 

O°. Mexiy onepaluamn, 
BXOJALIMMH BCPOpMydJy ap. on., 
MMeIOTCA  OMpeeseHHble OT- 
HOWeHHA MOpsAyKa UX BbINNOJ- 
HeHHA. OTH OTHOIWeHHA 3asa- 
YOTCA MpaBHJIOM, YTO WIA JIO- 
OoH onmepaluu dopMyvibl cHa- 
Yasla BbIUHCJIAIOTCA e€e€ KOMMO- 
HeHTbI, HM TOJIbKO 3aTeM CcaMa 
onepauua. Ilostomy dopmy.iy 
MOXKHO paCCMaTPHBaTb Kak 
NOWyYyNOpAWOYeHHOe MHOXKeCT- 
BO BXOJAINMX B Hee onepalui, 
IIpu nocrpoeHun mnporpamMmMpl 
BbIUHCeHHA COpMyYJIbI Mpouc- 
XOJNT ynopaAqovenveonepalun, 
BbI3bIBAeMOe —s MOC JIE JOBaTeJIb- 
HbIM pacrojloxKeHveM KOMAH] B 
miporpaMMe, BCJleqcTBHe ero 
3aayy mporpaMMupoBaHHA 
OpMYJIbI MOXKHO MOCTaBHTb Kak 
galauy yHOpAOVeHUA ONepalluit PopMyYvIbI C COXPaHeHHeM 3aaHHOH MOyynopsa- 
yloueHHocTH. OueBuHO, 4TO oT cmoco6a ynopsyoueHHA onepauHiH opmMyubl 
3aBHCHT KOJIMUECTBO Pp. AY., NOTPeOHIX JIA ee BbIUHCIeHHA. Hanpumep, Asx 
BHIUMCICHHA CPOpMYVIbI ; 


ab + (cd — ef (gh + ij (kl — mn)))= y 


IPH BbINOJHeHHH JelcTBH CleBa HalpaBo noTpeOyerca 7 p. AY., B TO BDeMA Kak 
€CJIM HauaTb BbIUMCICHHA C BHYTPpeHHeH CKOOKH, NoTpeOyerca Bcero 2 p. AY. 
B cBxa3H C 3TMM BO3SHHKaeT MpOOsleMa: HalTH Takoe JOMycTHMoe ynopxoyeHHe 
Onepaluh dopMysIbl, IPH KOTOPOM JIA ee BbIYHCJIeEHHA MOTpeOyercA MHHH- 
MaJIbHOe€ KOJIMUeCTBO Pp. AY. 

TlocrapieHHad mpo6sema uacTHuHO pelliaeTca c MOMOLLbIO aropudma A3 
ynopsaqoueHua onepalui cbopmyvibl, cxeMa KoTOporo MIpuBexeHa Ha pue. 3. 
Hogroroskol K pa6ore amropudma A3 aBsxeTCH BbIUMCJIeHHe OMepaTOpoM 7 
amropHdma A2 Jia KaxkKqoli Hepe3yIbTaTHBHOH KOMaHAL K AByX WesouncweH- 
HbIX (YHKUMH, 3HAYeHHA KOTOPBIX CTABATCA B TpeTHH apec KOMAaHbI Mepey 
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nepenayeli ee B M. Tr. on. Tleppaa cbynkuna —PYHKUUNA NOPALK 
P (K) — 3aqaeTcA HWHAYKTHBHBIM ONpeyeeHveM: i 
A) Ecau xomanya K ne cogepxut yer. 4. 2-ro poga, TO P (K) = 1. 
B,) Ec B O§HOM apece KoMangbI K HaxofMTcA ycul. 4. 2-ro poga, 060) 
3Haualollee pe3ylbTaT KoManyE K,, TO P (K) = P (K;). 
B,) Ec B MepBoOM u BTOpoM affpecax KomMaHybl K naxoqatca yeu. 4. 2-rce 
pola, oOo3HauaiollMe pesyibTaTbl KoMaHL K, H Ke, TO | 


_ (max {P (Ky) P(Kz)}, ecam P (Ki) # P (Ko); 
(P (Ki) +1, ecan P (Ky) = P(K;). 


Bropaa dyHkiua —cueTUYHK BXOXK eH MM — BHINMCIAeTCA ciep 
yiouyum o6pasom. IIpu nepegaue komanfpl K B M. P. OM. €€ CHETUHK BXOANCHHEE 
papen 0. Ecau 3aTem BM. I. OM. OyJeT MepeqapaTbcA KOMaHa 
K’, cofepxallad ycul. ¥., O6o3Havaloliee pesybTaT KOMaHBI K, 
K CYCTUMKY BXO*KAeHHH KOMaHybI K npHOaBssetca 1. 

Aunropudm A3 HaunHaeT paOoTaTb mocje OKOHYaHHA padoTHl 
Al wA2. 

Onepatop 1 nepemaer B auetky R ouepeqHYy!O PesyJb- 
TaTHBHYIO. KOMaH]y ap. ON., HauwHawd Cc moculeqHeH AUeHKH 
M. p. K. Ilyetb B RHaxoqutes KoMaHya K. 

Onepatop 2 3ameHset BK ycul. ¥..2-ro poOjla Ha KOJI p. AY. 
Ecuu B K BxogutT yer. 4. 2-ro powa lL 4+ s, uccslefyerca cojep- 
*KuMoe aAuetkH L-+ s. Komanna K’ u3 lL +s mepemaetca B 
nepByro CBoOoqHy10 syueliky M. p. au. B L + s komanga K’ 3a- Puc. 3 
MeHHeTCA ajlpecoM f -+- i, YKa3bIBaIOUlMM, Kya Oblula NepelaHa ; 
kK’. Ecau xe K’ mpu o6padorke OJHOH M3 NpebIyulMX KOMAHJ ap. On. yKe 3amMe le 
HeHa aflpecom ¢ + 1, BbluHTaeTca | u3 CueTUMKa BXOMMeCHHH KOMaH sl K’, Hay 
xofameica Br +t. B K yen. u. L + Ss 3aMensetca KOOM 7 +i p. au. Ecarp 
B K sxogat 2 yeu. u. 2-ro pona L + sy u L + So, mpwuem B aueHKax L + sy 
u L + Ss, cTOoAT KoMaHybI Ki 4 Ke, BM. p. AU. CHavasla MepefaeTcaA Ta U3 KOW 
Many Ki, Ke, Qik KOTOPOH 3HaueHHe (PYHKIMH NopsaKa GOoupuie. ff 

Onepatop 3 nepenaet K B ouepeqHyio AuelKY MaCCMBa TOTOBOM MporpaMMBI,! 
HauvHad C WocweqHeH AUYeHKH. | 

Onepatop 4, lpocMaTpHBaxd Cc KOHIa M. p. A4., HaXOMUT MepByro KOMaHTLyle 
CO CUeTUHMKOM BXO*KLeHuh, paBHbmM 1. Ec Tako KOMaHJbI BM. Pp. AY. He OKa-ff 
2KeTCA WIM CCIM BM. P. AY. HET HH OLHOH KOMAHJbI, ypaBJeHHe Mepefaetca Ha 
onepatTop 6. 

Onepatop 5 nepeyaeT HaliqeHHyI0 KoMaH,y u3 sueliku r + j B R, craBuTl 
r+] B TpeTHH aj[pec 9TOM KOMaHAbI HW 3aTeM OUMUaeT AUeHKY f+ j. . 

Oneparop 6 nepeflaer ympaBsieHue Ha onepatop 1, ecm ene He BCe KOMAaHbI 
mepeqaHbl W3 M. Pp. K. i 

J[nH ap. ON., y KOTOPbIX CueTUHK BxXO*KeHui KaxKAOl KoMaHABI paBex I,} 
OMHCaHHbI alropudM MOuIHOCTbIO pelliaeT Mpob6meMy HaMBbIroMHeliero ynops- 
WoueHuA. ITO cileAyeT U3 CueLyIOUWNX IByX yTBepK Jenni, cnpaBelWIMBLIX pH 
yYKa3aHHbIX BbIMe OrMpaHHyeHHAX: . 

1. B tWeatxX MMHUMasIbHOrO pacxoya pa6ounx A4eeK MIA OOOH JBYXMecTHOH 
onepalHH HYKHO MepBOH BHIUHMCAATb TY H3 €€ KOMMOHEHT, Y KOTOpOLi Gombe 
MHHMMYM UHCJa p. AY., HEOOXOJIMMbIX JIA ee BLIMHCIeHHA. | 

2. [ua Kako KoMaHybI ee (PyHKUMA NOpAyKa paBHa MHHMMaJbHOMY KO-| 
JIMYECTBY P. AY., MOTPCOHBIX AVIA BHIUHCJICHHA BbIPAKeHUA, B KOTOPOM NoceqHAA| 
onepalluA pealusyeTca JaHHOH KOMaHJON. at 


P(K) 


MockosBckuit rocyapcTBeHHbIli yHuBepcuTer Iloctynuato 
um. M. B. JIlomonocosa 27 VI 1957 


UMTHPOBAHHA® JIMTEPATYPA 


‘A. TI. Epuros, Tporpammupyiomas nporpamma qua BOCM, M., 1958. 
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Horaanp Akaqemun nayr CCCP 
1958. Tom 118, Ne 3 


MATEMATHKA 


H. M. KOPOBOB e 


O HYJIAX PYHKUNH CF(s) 


(IIpedcmaeaeno axademuxom H. M. Bunoepadosim 27 VIII 1957) 


B wacrosujett pa6oTre MpHBOAATCH HOBIE OICHKH PallMOHaJIbHbIX TPUrOHO- 
METPHYCCKHUX CYMM HM JaloTCH MPHJIOMKeHHA YTHX OMeHOK K TeOPHH W3eTa-(pyHK- 
iva PumaHa u K Bompocy oO pacipeqemenun mpocrbix uucen. Jina p3era- 
pYHKWnu MosyyaeTcs yTOUHeHHe OleHKy |C(s)| H yayaueHHe rpaHHip Telict- 
pUTCIbHOM actu Hysiex C(s). B Bonpoce o pacnpemeweHuH MpocTbix wHCel 
jaeTCH COOTBETCTBYIOUIee YJIyuleHHe OMeCHKH MOYJIA pasHocTu = (x) — lix. 

Myeth 0, Gy, . Qnq4— Wenble, (9; Qna41) = 1) un’ 1<n< pr, rae 
); —- HAMMCHbIUMH MpOcTOH AeuMTeb Unca g. Tora cnpaBeqMBa cremyromlar 


. 
t 


Teopema 1. Kaxoso 601 nu O6oltao duKcuposannoe 2¢(0<e¢<0,5), cy- 
ecmeyrom abcomomHasa KoACmMaxma C u KOACMaKma «=a (2) maKue, mo 


Saet..rbapy yx | a 
ppcccasipe ns Ra ixiy ees 


P _ ee ee 
Ye q jue (rin ny? (1) 
56 = 


Ouenka (1) Ha untTeppane n+e<r<n-+1—e mpeycraBiaer cooon 
WCHIeHHe pe3yJbTaTa, yKa3aHHOrO B MoeH paOorte (7). JloKa3aTeJIbCTBO Teo- 
PEMbI, KAK HW B paOore (1), OcHOBaHO Ha coyeTaHHuH metToga HM. M. Bunorpa- 
MOBa C HOBbIM MOXOJOM K OWeHKaM TPHrOHOMeTpHYeCKUX CYMM, IPH KOTO- 
OM CYULCCTBCHHO HCHOUb3yeTCA PallHOHaJIbHOCTb PaCCMaTPHBaeMbIX CYMM. 
Teopema 2. ITpu |t|—oo oaa ecaKkoeo duKcuposaHHoeo = > 0 cnpa- 
eONUGA OLYeEHKA 
C(1 + it) =Of{(In|tl} hr. 

JloKa3aTeJIbCTBO TeOpeMbI OCHOBaHO Ha CBeeHHH BoMpoca 06 OlleHKe CyMM 

Q+P 
Bua ») x‘? K OWeHKaM pallMOHaJIbHbIX TPHrOHOMeTpHYeCKUX CYMM, yJOBuJIe- 
x=Q-+1 
MBOPAIOULNX YCJIOBUAM TeOpembI |. 
| VMs teopemp 2 o6bmHbIM myTem (?,°) NOuyyaeM cylelyloulve YTBepKeHHA: 
Teopema 3. J[na ecakoeo duKcuposanHoeo = >0 cyiwecmeyem noaodicu- 
NeaoHan Koncmaxma A = A(e) makasa, «mo 6 oOAaacmu 


A 
o> | ——_; 
| ea lage Da ra 
byxxuun C(s + it) ne umeem nyzeil. 
Teopema 4. J[aa ecakoeo duxcuposannoeo ¢>0 cytyecmeyem noaooicu- 
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meabhaa KOoHCMaKHma a=a(s) maka, 4umo Nnpu X—> co eblINOAKAeMcA fp 
6eHCMm6O 


w (x) = ix + 6} (ewe 2) hey 


SameuanHue. Mcnoub3ya pesysbTaTbI TeopeMbI 1, MOXHO MOJIYYMTb at 
JIOTHYHOe YTOUHeHHe OIeHOK B pale MpyrMX BOMpOCcOB, B UYaCTHOCTH, B BC 
pocax O rpaHule jelicrBsuTeIbHOH uacTH HyweH L-pynHkunn Jupuxse x | 
OCTaTOUHOM uleHe B opMyJe [Jit YMCA MpOcTbIxX YNCe PX, MpHvayy 
*KallUX 3aaHHOH apHiMeTHYeCKOH MporpeccuH. 


Matematuyeckui unctuTryT um. B. A. CrexjoBa Ilocrynuo 
Axayemun Hayk CCCP 26 VIII 1957, § 


ILMTHUPOBAHHASA JIMTEPATYPA 


1H. M.Kopo6os, JIAH, 118, Ne 2 (1958). 2? E. K. Turumapm, Teopua a3e 
dyHkunH Pumana, WJI, 1953. 3 A. E.Uuram, Pacnpegenenue npoctsrx uncen, M.— JI.,19 
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Aorsagn Akayemuu nayxr CCCP 
1958. Tom 118, Ne 3 


MATEMATHKA 
E. X. KOCTIOKOBHY 


O CXOAMMOCTH METORA TIPAMbIX 
IPH PA3JIMUHbIX CXEMAX ETO NPHMEHEHHSA 
K PEWEHHIO HEKOTOPbIX KPAEBbIX 3AJ/A4 


(ITpedcmaeaeno axademuxom B. H. Cmupnoseim 15 VII 1957) 


_B utepatype m0 MeTojly NpsxAMbIX (1) HEOMHOKPaTHO OTMe4aaCb BO3MO2KHOCT 
© MPpHMeHeHHA K PellleHH!O0 KpaeBbIX 3aad Ha MJIOCKOCTH JIA HeMpAMOYPOVJIb- 
WbIX OOIacTeH, OHaKO (PaKTHYeCKH BOMIpOC O CXOAMMOCTH. MeTOJa paccma- 
[pusa.rcs TObKO JIA MpAMOYrObHUKa (74). Oxa3biBaeTcaA, YTO [WIA Hemps- 
(OYOJIbHbIX OOJIacTeH M3BeCTHAA CXeMa IIPHMeHeHHA MeTOJa MpsxAMbIx (1) He 
BAIAeTCA BIOJHE KOPpeKTHOH. i 

| Ilebio JaHHOM 3aMeTKH ABJIACTCH yKa3aHHe Ha TPYHOCTH B MIPHMeHeHHH 
WpexKHeH CXeMbI MeTOJa JIA HEMPAMOYFOJIbHbIX KOHTYPOB H, B CBA38H C 9THM, 
eee HOBOH CXeMbI, CBOOOJHOH OT 93THX TPyAHOCTeH. 

Hl 


|Ilycrb, Haupumep, tTpeOyetca pewnHTb 3afauy Jlupuxne 2a ypaBHeHua 
alliaca 


Ux, + U yy =0 


ia oOOwlacTH, orpanMuenHoli KOHTYpom 

y=Yy, Y=Yn Yi< Ye; X= (¥), *=%(Y), P1<%, (1) 
We 0, (y) HM 2 (y) ompefenenbl H HeMpepbiBHEI mph YyCNy Yo. 

| CormacHo npexxHel cxeme, mpHOMxKeHHOe 3HaueHve peweHua saad. Jn- 
MxXe CIeyeT HCKaTb Ha MpAMBIX y=Yy, —Y,+khA (k=1,2,...,n), rae 


{= ———,, H3 pelleHua ceAyIouleH KpaeBoli 3afayH JIA CHCTEMBI OOBIK- 
OBCHHHIX JupPepeHUHaJIbHbIX ypaBHeHHH: 


Vi (4) = se Waa (%) — Vn (x) + Vega (4) = 0; (2) 


Be [91 (Yn)] =U [91 (Yn), Yrls Ve [eo (Yr)] =U [22 (Yr), Ye] (R=1,2,..., 2), (3) 


megem V(x) =U (x, Y1), Vaz) =U (%, YQ). 

~PaccmorpuM Jia ompesemeHHocTH KOHTyp BHfa (1), y KoTOporo 9, (y)=0, 
.(yY) MOHOTOHHO Bo3pactaet. Torja, pela cuctemy (2) Ha oTpe3Ke 
), ©(Yo)], MbI MpHxoquM K HeOOXOAMMOCTH KaKHM-TO HeH3BeCTHbIM OOpa30M 
POkomKUTR cbyuKumiIo U(x, Y,) Ha orpesoK [%2(Yy), ¢2(Y2)] mo mpsxamor 
= Y,. Ecm xe pemlaTb cucremy (2) Ha oTpesKe [0, 9, (Y)], TO HeH3BecTHO, 
akoe KpaeBoe yCJIOBHe TlOJlaraTb Ha NpaAMOM xX = 2 (Y,) (Yismys 5): 
IlycTh B oOwleM cuTyyae npo6wema mpodom«Kenua dynkuni U (x, Yi) u 
I(x, Y,) wa mpampx y=Y, uw y=Y. KaKMM-TO NOAXO{ALIMM oOpa3soM 
euiena. IIpH 3TOM MpeANOO%KeHHH BOSHMKAaIOT yrKe Apyrue saTpyAHeHHA. 
lonpoOHoe paccMOTpeHHe pa3JIMYHbIX KOHKPeTHBIX MPHMepOB NPHBOAMT K Cue 
1OWIMM pe3yJbTaTaM: 

i) CyulecrByioT KoHTypbl Bua (1), Aid KOTOpbIX sazaua (2), (3) upH 
CKOTOPbIX  MOXKET OKa3aTbCA HepaspeluMMoiH. TakHMH KOHTYpaMH MOryT 


| 8axas 2350 oe 


ObITb KOHTYPbl, Y KOTOPBIX oTpeskH [9 (V1), o2(Y3)] Hw [91(Y2), P2(Ve2)] HY 
WMeIOT TepeceyeHua (f= 2); KOHTYPbl, CHMM€TPHYHBIE OTHOCHTEJbHO OC) 
OY (n= 4), CHMMeTpHUHDIe OTHOCHTeIbHO O6eHX OceH KOOPAHHAT (n= OF 
IIPAMOYTOJIbHbIe WIM paBHOOekpeHHble Tpanelun (1 = 5). (SHayeHua 2 B CKOCS 
KaX SBJIAIOTCA MMHMMAJIbHBIMH, TIpH KOTOpbIX 3afaya (2), (3) yxe Moet 
OKa3aTbCaA HepaspeluHMol. ) ; 
2) Jia mo6oro uuena N seerga waligetcs Takoli KonTyp Bua (1), 4T 
yma Hero mpH HeKoTopEIxX n>N sagaya (2), (3) MoweT OkKAa3aTbCA Hepasy 
peluHMoi. 
PaccMOTpHM COBOKYIHOCTb BCeX KOHTypoB Bua (1), COCTOSMMX U3 JIMHH |) 
y=0, y=1, x=o,(y)=0, x= 2(y). Karan KoWTyp COBOKYNHOCT 
BIIOHe XapakTepH3yeTCA ypaBHeHHeM CBOeH OOKOBOM KPHBOW X = %2 (y) >G 
Tlostomy OyyeM 0X CJOBO TE 
«KOHTyp» HOjpasyMeBaTb TOJIbKi 
sty G6oKoBylo KpuHByto. Torge 
MHO2KECTBO BCeX KOHTYpO}y 
39TOH COBOK YIMHOCTH MOXKH|y 
lipecCTaBHTb KaK YaCTb MeTPHUEhi 
ckoro mpoctpaHctsBa C (0, 1), ompefi 
leeHHy!o §=ycuIOBHeM) 9, (y) >| 
(0<y< 1). O6OosHauuB- ef 
yepe3 C, a MHOXKECTBO BCeH 
TeX KOHTYPOB H3 C, JA KOTCH 
PpbIX XOTA Obl MPH OXHOM 7 3aya 
(2), (3) MoweT He HMeTb pe 
weHHaA,— yepes FE, ykaxkeM H 
Puc. 4 CUIELYIOIHH pesy bTaT: MHOXKECTBO 
ECC sBasetca MHOXKECTBO: 
nepBoH KaTeropHvH. OTOT pesyJbTaT NOKAa3bIBaeT, YTO MOUTH JIA BCEX KOFM 
TypoB 3ajaua (2), (3) HMeeT pelleHHe npH Bcex 7m. TeM He MeHee, Haji 
Oka He H3BeCTeH HH OHH KOHKpeTHbIM KOHTYp (KDOMe MIpAMOYrOJIbHOrO’ 
AA KOTOPOrO 9TO OOCTOATEIbCTBO HMeJIO ObI MeCTO. ; 
Bpudy ONWcaHHbIX 3aTpyJHeHHH NpecTaBsaeTca WesecooOpa3sHbim paccmoil) 
peHHe (pyro CXeMbI IIPHMeHeHHA MeTOJa IIPAMBIX JIA pelleHHA KpaeBbl ie 
3aqau. Sta HOBaA CcxeMa N10 ufee OM3Ka K HBBecTHOH cxeme V. I. Terporg 
ckoro peweHHa 3afauH J[upHxuie a ypaBHenusa Jlanmaca Metoyom ceToK (®))} 
Jlia mpumMepa OyeM HCKaTb NpHOwMKeHHOe pelleHhe 3aqauH Jlupuxuse qa) 
ypapHeuna Jlannmaca Ux, +Uyy=0 B o6nactu G, orpanMueHHo cueqyouH'e 
KonuTypom [ suga (1): y= Y,=0, y= Yo, x= 9, (y), X= 2 (y). Moctrpouk 
KOHTyp I's tTakxke Bua (1), CocTaBeHHbIi 43 JIMHHH y=6, y= Y,—ip 
x= 0,(Y) +5, X= o2(y) —8 npw 6<y<Y,—8, rae 3 gocTraTouHO mau 
‘ PECTS Y = yn OOO3HaYaTb MpsAMbIe y= 6+ kh (R= 1,2,...,n), rey 
a> n+ 1 
KoHTypa Is, Tak H HX aOCIHCChI Yepe3 Xp,1 H Xp, 9 WH Mamee, re 9TO NOHarch 
OuTCA, OyHeM pas KpaTKOCTH CaMV TOUKH OOO3HaYaTb Tak 2%Ke, KaK UX ach 
ILHCCHI. | 
ByfemM paccMaTpHBaTb H pellaTb k-e ypaBHeHHe cucTembl (2) TOKO ue 
oOmeH YacTH [Ax, bp] OTpesKOB [Xp—4,1, Xn—1, 2], [%k,1) Xk, 0] Ho [Xnta,1» etapa 
(CHemaB lpeqBapuTesbHO A [OCTaTOUHO MaJIbIM, TOG! TepeceyeHHe Kak [bl 
Tp€X YNOMAHYTHIX OTPe3KOB ObIIO OTpeskOM) (pHc. 1). | 
Kpaepbie ycopua Ja cbyHKuni V,(x) 3aqaem culeyyromum o6pa3ont 
noyiaraem 


. O6o3sHayHM KaK TOUKH MepeceveHia MpAMBIX Y = Yp C KPHBBIMME 


Vi (x) =U [91 (Yr), Yr] PH Xe,1<% < ay; 


Ve (x) =U [42 (Ye), Yx] pH Opn <x < Xn, 5 
(k= 1,2,...,7). 
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Pemenne sayaun (4) qua cucrempr (2) npu (PHKCHPOBaHHOM fn HULeM MeTO- 
mt NOCNEOBATEIbHBIX MpHOJM2KeHHH, TIPHHHMas 3a nepBoe npHOmMKeHHe 
» (x), Hanpumep, KycouHO-smHelinble Ha [X;,,1, Xz] PyHKIHH, TIpHHAMatrollve 
pH Op CX < dD, 3HayeHuA 


Vi. (G,) — Vp, (Op) 
Vip (x) = - ae : 


(= On ict Vn (Gner (Reel, 2, een): 


a BTOpOe TIpHOsMxKeHHe Ve (x) — pemenne 3ayaun (4) qua cucTembI 
" 4 
Va (x) 4 se Vana (x) — Va (x) + VR) =0 (k= 1,2,...,0) 


yYUTbIBAA Bce Bpema, 4TO Vy (x) =U (x,0), Vayi (x) = U(x, Y2)) ut. oy. 

Bo3sMOxHBI H pyre BapvaHTbl MeTOJa HTepallHit Js pemienua sayayn (2), 

A). B npeyene rlomyyaém Cuctemy pynKkuuli V, (x) = lim Vf? (4) (R= lee ee 72) 
i> co 


aloulky}0 pewmennve sajaun (2), (4). 
O6o3Hayum uepes V} (x) sHayenHe V, (x) mpH qaHHom A. Torya mpx coor- 
eTCTBYIOWeM BbIOope h=Ah(s) (limA(s) = +0) umeer mecro cooTHomieHne 
35> +0 


lim max max | U (x, 6 -+ kA) —Vi (x) | =0 

(0<b <2 5 tha <2 < ta), (5) 
M MH OOOCHOBBIBaeCTCA CXOJHMOCTb JlaHHOH CXeMbIl TIpHMeHeHHA MeTOga Mps- 
Bix. [Ipu JoKa3aTeJbcTBe paBencTsBa (5) NpemnosaraeTca, uTO TOUHOe pemleHHe 
(x, y) uMeeT B G HeIIpepbIBHbIe NpOH3BOAHbIe MO Y RO TpeTbero nopsyKa 
KJHOUMTeIbHO. Ecam notpe6osatTb or Uyyy paBHOMepHol HenpepbIBHOCTH B G, 
KOHCTPyKIUHIO MOXKHO OCYULECTBIATh cpa3sy B G, 6e3 NOcTpoeHHA BHYT- 
eHHero KoHTypa T's. Onncanny1o CxeMy C HeOOJIbIIHMH H3MeHeHHAMH = MO>KHO 
HMeCHATb Np PeWleHHH NepBOH KpaeBOH 3alayH IA 9JJIMNTHUeCKHX ypaB- 
HHH Bua 


A(x, y) Uxx + B(x, y) Uyy +C (x,y) U + D(x, 9) = 9 


uw ycnopuu, uro ABS>0, AC< B G, TpHyem jaHHan O6acTb Npeqno- 
raeTCH OFpaHHYeHHOH TMPOH3BOJIbHbIM KOHTYPOM (He OOA8aTeJIbHO C IIPAMBIMH, 
pasimeIbHbIMH OcH OX; (pyHKUMh %(Y) H %2(Y) MOryT ObITb Pa3pbIBHbI WIM 
OJHOSHAYHBI), a Tak Ke JIA NapaOouMyecKux ypaBHeHHH Bua 


Un= A(x, t)Ug, + B(x, 1) UP PCED UDA 


cmyyuae, ecw OOacTb G orpaHHyeHa KOHTypoM Bujsa (1). 
Cxemy, HeCKOJIbKO Ooslee BHJOH3MeHeHHYIO, MO2XKHO [IPHMe€HHTb K PelIeHHIO 
KOTOPbIX CMeIIAHHBIX 3ajla4u, Jia runepOosMyecKMx CHCTeM TuNa 


n 
Dee Cpt) Ue aris, 1) Uj et; it) (is, gegen) 
j=l 
o6nacth O< x«<l, O<t<T (O<cl; T>0) mpu Haxoxmennu Kak Kuac- 
yeCKHX, TaK H OOOOWLCHHBIX pelueHHH. 
B 3akmoyuenve BbIpakato OularofapHoctb mpod. A. Jt. Mpuukucy, nox 
KOBOJCTBOM KOTOPOrO BbIMOHeHa HacTosuan padora. 


TpoquexcKuit rocyqapcTBeHHbIM Tlocrynuo 
megaroruuecKul MHCTHTYT 16.0b 1952 


LMTHPOBAHHAS JIMTEPATYPA 


1C Fr. Mux aw 4, Ipsampre merogpl B MatemaTuueckoli pusuke, 1950. 7 E. Rothe, 
th. Ann., 102, H. 4/5 (1929). 3 K.C. lOuycos, Yu, 3an. Kasancx. roc. neq. uxcT., B. 10, 
(1955). *45B.M. Bygax, JAH, 109, Ne 1 (1956). 5VU.T. IlerposcKknui, Jlex- 
06 ypaBHeHMAX C “aCTHBIMH nNpousBosHbIMH, 1953. 
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Jloxxanns Akagemun nayk CCCP 
1958. Tom 118, M3 


MATEMATHKA} 


A. Jl. KPEMHHH 


O COBEPIJEHHbIX KOMMAKTHbBIX AAPAX MHODKECTB, 
IPPEKTUBHO OTJIMYHBIX OT BCEX ®-MHO)KECTB 


(ITpedcmaeaexo akademuxom C. JI. Coboneeum 5 VIT 1957) 


Vispecten pa (yHJaMeHTaJIbHBIX MpoOeM JeCKPHITHBHOH TeOPHH MHO-} 
*KeCTB, HCCJIEOBaHve KOTOPHIX MPHBeIO K TpaHHljaM MpHMeHHMOCTH Teope-|i 
THKO-MHOKECTBEHHBIX IIPHHIMNOB. Cpeqw 9THX MpoOJIeM yKaxKeM Ha KOHTH 4 
HyyM-lIpoOsemy H Ha mpo6siemy CyUeCTBOBaHHA COBePIeHHOrO KOMMAaKTHOr@! 
sjipa B MIpOCKTHBHbIX MHOXKeCTBAX. 

. OTHOCHTebHO TepBolt u3 9THX TIpoosem K. Tégemb AoKa3ai, YTO KOHTH IE 
HyyM-runotesa KauTopa He IpOTHBOPe4YHT CHCTeMe aKCHOM TeOPHH MHOM 
*ecTB: Uro KacaeTcA BTOpOH mpoOJleMbI, TO, Kak moKasal IJ. C. Hopukosyy 
yTBepxKeHHe O CYLIECTBOBAHHH COBEPLIeHHOrO KOMMaKTHOrO Apa B Mpoek7e 
THBHBIX MHOMKEeCTBAX HE BLIBOJUMO JIOTHUCCKH H3 TeOPeCTHKO-MHOXKECTBEHIE 
HbIX TpHHHvnOB. Ho Tak Kak BOMpOC O MPOTHBOMOJIOKH‘IX YTBeEPKACHHAX Hye 
_pelieH, TO mpeqnomoxwenve H. H. Jly3una oO HepaspeliMMOcTH yKa3aHHbupl 
BILE NPpO6eM AeECKPHIITHBHOH TeCOPHH MHOXKECTB elle He NOATBEpxXeHO. i 

- Tip Takom moJIoxKeHHH Belle MpecTaBJIAeT WHTepec paccMoTpeHHe Tel 
*Ke IpoOsIeM JeCCKPHITHBHOH TeEOpHH MHOXKECTB B NOCTaHOBKe, OPpaHHueHHone 
pH MCMOMM NOHATHA: XpPeKTHBHOrO OTMHYHA, NpHHayexaulero I]. C. Hosule 
Kosy (7%). II. C. Hosukos Joka3ail, uTO KOHTHHYyM-po6Jlema B ee adpekie 
THBHO ‘OrpaHH4eHHOH NOCTaHOBKe paspellaeTcA B CTOPOHY MOMTBEpKTeHHHE 
runotesbr Kautopa. Ho, Kak nmoka3aHo B (*) H B HaCTONMeH cTaTbe, mpeqJolp 
2KeHHeO CYLCCTBOBaHHH COBePIeCHHOrO KOMMaKTHOrO Apa B MHOwKeCTBaXx T¢@ 
9PPeKTHBHO OTAHUHEIX OT NPOCKTHBHBIX MHOXECTB, BLIBOZUMO HI 
TCOPCTHKO-MHOXKECTBEHHBIX TIPHHILMMOB. 

SHecb MbI paCCMaTPHBaeM 9TOT pesyJIbTaT JIA BeCbMa OOMIMPHOrO Kwac 
és-onepauui ®, KoTOpbiii BKsHOYaeT BCe OMepallHH, JocTaBraiomne B-MHOKE 
CTBa;C+>MHOXKeCTBA, NPOCKTHBHbIC MHOXKECTBA KaXKAOrO AaHHoro Kvacca (BM. F 
HauwHad cf, a BM. 2—HaunHad c Fos). I]pH 9ToM flaxke He TpeOyercsie 
yTOOb! T ObmIO AONOHeHHeM K HeKOTOpoMy ®-mHoxecTBy. Kpome Toro, 
jonoHenua CT cojlepxxaT COBepleHHble KOMMaKTHBIe sypa. M3nomKenre 
omupaetca Ha § 4 (°). f 

1°. Tlog ® B sTOM NYHKTe NOApasyMeBaeTCA MpOusBOMbHaA 6s-onepallHysiil 
oONaatoulat CefyioulMM CBOLiCTBOM (t): KaKOBO Obl HH ObIIO YHCO My, Ci. 
IecTByeT Takasl (KOHe4YHad MIM OeCKOHeYHaA) Wenb {fy, fz,...} OnepauEs 
Opragro “ajo ny << nig ts: 

R —MIpow3BOJIbHOe MeTpHYeCKOe MPOCTpaHCTBO, B KOTOPOM cyLecTBYyK|i 
MHOXKECTBA, 2PPeKTHBHO OTJIMYHbIe OT Bcex @-mMHOxecTB ((%), § 6). i 

Teopema 1. Iycme mnoowecmeo T (T CR) aghg@exmueHo omauuno olk 
ecex D-mxHoocecme npocmpancmea R. Kakoeo 61 Hu 6oiao P-mHo2cecmeo Me 
MCT, cywecmeyem maxoii Ouckonmurnyym D, komopotii Code poxcumcA 6B 
u ne nepecexaemca c M: DCT-(R—M),. | 

Jlokasateapcerso. Ilycth M-Z = M, = ® {Fz}, rge {Fn} € lt (Z), | 


0 


nyéts v{F;} =x, Torna ay) Gai CT:M,=T-CM,. O6osnayepi 
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Bat <x) = Fru v{Fa}=41, MB nonyaum ® {Ft} — © (Fo + Ch eas 
BCT-CO{FR}, xem. 

OkpyxxaeM TOUKH xX, HW x, TaKHMM €-OKpecCTHOCTAMH COOTBETCTBEHHO Sy H Sj, 
grove <_ 4/5 u Sa -S,; =0. U3 Nell enek. nee vy Ha [It (Z) Berrexaert cy- 
UleCTBOBaHHe TaKOrO 4HCIa gy, UTO Y {Fe ae. joie Wo, tak o Ons oi, wai 
2 = 0,1), ores Obl HH ObINa TOUKa {Q,} € It (Z). BBoqum janee o603Ha- 
yenua: Feo = FS, oie seth on ceed oo casaais Fave = ese 
Betis) cae eaciahans een rien *Ain 

Orciojla, B Gree CBOHCTB Dyas vH cpoperaa (t) onepaunu ®, nonyyaem; 
in ET -C® LEM. hPa ay dan tee Xi € © (FY, ..., Fh hae Be 
Pris: Pe eat $y Xto54 X41. ITO NOSBONAET OKPYKUTb X49 HW X44 TAKHMH 
s- rca ceeia COOTBETCTBEHHO = Si9 H Sex, TO Sys, C Sz, Sto-Si1=0, 
e<*/4. 

JlonycTuM Tenepb, ¥ToO Ama m> 2:1) nocrpoeHbl WembIe yCMa Go, 91)-- 
es Oma 3 IIPHUEM gy = 0<0 gq. <0 in < dma; 2) ayn Kamkyoro-H3 Koprexelt 


fy fy oe Nelo bar -(bintahaets On == 0: 1) mocrpoeHbI 3aMKHYyTbIe MHOKecTBa 
ant , AX 
Bee en (ne 1, 2,.,.),)- TpHtem | hoc he nen ene 
t,t t,t ate t Mei’, fate 
Ee tty yl 7k ees Lt qe whine ate ies ga st La pea) Ke Ah og MOSHI 
tite tite, tat 4 i ty. 
Wi... tm=v{ Fy. hs Se Pe Vay Sadan pont ale ae ere rae 


feat 
* vem...) PasJIMGHb! AIA pasMUHbIX KopTexel tyty...fm; 4) TOUKU *tyte...t my 
OKPY2KeHbI €-OKPeCTHOCTAMH S},t,...1,,» UpWyeMm ¢<((*/2)"M 3aMbIKaHHA 9THX 


OKpeCTHOCTeH NlonmapHO He TepecekKaloTca. z 
M3 HenpeppiByocTn v Ha [It (Z) BbirekaeT cyllecTBOBaHHe Takoro 4McIa 
t pete 
Im) Gm > Jm—1 uTO Ae see) pie ee he ae or) ene Lh Q1; ay ae Oerenr € 
€ Sity..t> KAKOBA Obl HH Oblla TOUKAa {Q,} Et (Z). 
ee Pe t hee 
pee Goosnauenin: ; i jae bes ke ene T 0 Fliers Fey a 
t favot m0 Ne tent teta,0 
9 Ties a m Loa a0 vee Or iss i RS } = Xty.,t £0 ? ie fm =F) x ‘m =e (Xt. m0) 
ty iepet ted fant rea 
ee ee a se sh ie md = Xt t hate 
. pO tates a3 
JlerkO BHACTb, YTO X¢,...t,, int € TS HPA th ao ‘ pny Nivad gue> pe 
t aie eee Opty a. ee ea | : 
Xt, .t 0 € ® lay sae Be 2y) prety Fj P2207) Lis Ge pee vii peer, Lins Bas aoe 


Ky... m0 FX ty ml 
Crpoum Take e-oKpecTHocTH Sj,.4,0 HW Stuutmi ©<(/2)"t4, coorBetcr- 
BeHHO TOWCK %2,..4,,0 Ho Xtj.tmls ITO Stuctintmay © Strat? Strut Stut gi = 0. 
VinyKTHBHO ONvcaHHBIt 3fecb Mpouecc WaeT HaM IA sOOorO k TOUKH 
tyaiit 
Xt,...1, » UX ¢-OKPpeCTHOCTH Si,...4, HW 34MKHYTbIe MHOXKeCTBA Li Ax CBO 


2. 


CTBA MOKa3bIBaIOT, ITO JA smOOOH MOCJIe LOBATeJIbHOCTH ‘ Lenin ieee 
a a ty bis comteirst este, beth waniratve-t hoop isthe a, 
1 sata ces Cac a Ed Sa ene ei ar a lar 
co 
HW UTO, CJIeOBaTeJIbHO, MHOxeCTBO D= . > A St,...t, €CTh AMCKOHTHHY yM, 


tat Quek pose kR=1 
npuyem D CT-CM. Teopema joKasana. 
2°. 3mecb nol P SygeT NojpasyMeBaTbcA Ss-onepaliua, BCe WerlH KOTOPOH 
6ecKOHeuHbI HW KOTOpad oOGvlaqaeT cCyIeyIOUlMM CBOMCTBOM (w): KaKOBEI OBI 


HH ObIIM OCeqoBaTebHOCTH MHOXeCTB {Qi}, og en eee Say ire 
vmeet MecTto D{®M, {Qi}, D1 {Qmo}s---» Dr SOF ian 10a, O55 <a Qari}, 
re nocmefopatenbHocTh {Q;, Qs,..., Qn} MOUyyeHa B  pe3syJIbTaTe 
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pacnOJIO%KeHusA TMOCJeOBATeMbHOCTEM MHO?KECTB {Qmits 4 Qmo}s4s4 Ona i 
B OMHY MOCJeOBaTebHOCTb TeX Xe MHOXKeCTB C TIOMOMLbIO HeKOTOPOrs 
B3aHMHO-OHOSHAYHOrO oToOpaxeHHa m= o(mk) COBOKYIHOCTH BCef 
nap (mk) wHaTypambHbIX nce Ha HaTypanbubii paw {n}. Uepes 
o6o3HaueHa onepalua cueTHoro cymMMupoBaHua. IIpumem pH 2sTOM oObo3HauEs 
Hua: D {{Qini} {Qa} sees {Qimk}s.--} =O {D, {Qmi}> Y, {Qime})-- -, Dy {Qik} >+--}h 
ecsi’ Omg ’€ F(Z), POW LOiert y-ac A er ts cis See td ge eta 4 

R 6yheT O3HataTb B 3TOM MyHKTe MeTpHyYeCKOe IPOCTPaHCTBO, B KOTOPO}E 
pa3HOCTb ABYX 3aMKHYTBIX MHO2KeCTB ecTb F4-MHoxKeCTBO (HanpHMep, R-f 
MpoctpaHcTBo co cueTHoH OasoH). Ms 9Toro cuefyeT, 4TO, BbINHTad Hy) 
F,-muoxectaa @, {Fp} npocrpancrsa R 3amKHyToe MHOxecTBO /, MbINosyuH " 
F,-mHoxectso: O, {F,} — F = @, {F}. ; 

Teopema 2. Ecauu mxoocecmeo T npocmpancmea R_ agbqexmuexo ory 
AuUHO om ecex D-mnoocecmée amozo npocmpancmea, mo éecaKkoe D-mHoocecmey: 
N, o6vemauee T, codepscum 6 cebe maxoti Ouckorxmunyym D, Komopout Ae 
nepecexaemca c T: DON-(R—T). 

Iyctp T-Z = Y, N-Z=N,= O{Fh}, rue {Fn} € It (Z). Msoxecrso Ym, 
9(peKTHBHO OTAMUHO OT Bcex @-mHOxKeCTB IpocTpanctBa Z ((%), crp. 136)) 


C noMombIo oTOOpaxKenua o (mk) =n mpegcrapasem O{FY,..., Fn,...} B BHAI 
D {({Foy},... {Fon},...} BBOIUM oo3sHaueHua: v {{Fo1},.--){Pmn}>---} = age 


O, Soe eS Cay = QO, CF int v Gat saad ae = X\. 1 4 
JlasabuHeniuee MOCTpOeHHe NPOKA3aTeCJIbCTBa HE IIpeACTaBJIAeT Tpywa HU npoiw 


BOMMTCA aHagiorMuHo m. 1°. Pa3smuuHe B TOCTpoeHHH TOUeK Xt,...t, COCTOMT 


ae ‘nee | 

JIMUIb B TOM, YTO BMecTO paBencTBa Fyt Pe) = Fie? + Xt,..tp0> (1-1 
baeeet beeesh : 1 | 

WMeeT MecTO papeHcTBO Q, {F %’ PY = OM, he PY — (Xt ty) 


Mbt mpwyemM B  KOHIe [OCTpoeHHua K  UCKOMOMY  JHCKOHTHHYyMYW 
co 


G 3) 1 
D= 2 il Slates Bce TOUKH KOTOPOrO — TOUKH Bua DAA cute {Fag : 
ty, nel pe pay 
t,t A ne et oan 
(Fractape oma (Pe? ayn seg ele 


3°. Cuntaa, uro © — npousBoubHaa Os-onepallua, nomoxKuM, uTo T (T Cc Ry 
a(PPeCKTHBHO OTJMYHO OT Bcex W-mHOxKecTB IpocTpanctBa R. IlycTb mp sToNfP 
K ectb o6pa3 muoxectBa IIf(Z) npu oro6paxexHu vy, IpHyemM OH coBnayaet 
c o6pasom Bcero MHOxKecTBa Ile (R) MpH TOM »%xe OTOOpaxKeHHH. | 

MorKHo WOKa3aTb, YTO MHOxecTBO T-K + L, rae L — mpou3Bo/ibHoe MHO- 
2KeCTBO ipocrpancTBa R, He MepeceKatouleeca c K, sdbeKTHBHO OTJHYHO 0% 
Bcex @-mHoxecTB mpocrpanctra R. M3 sroro BbireKaeT Clemyiollee peso: 
»KkenHve OO OOMleM THNe CBOHCTB, NMOpox*KaeMblx apPeKTHBHBIM OTJHUMeM 
O6osHayaem uepes JT muHoxecTBO, apeKTHBHO oOTAMYHOe OT Bcex -MHO- 
xecTB, I! — yHupepcambHoe yTBepxqeHHe H & — yTBepxKTeHHe CylLeCTBOBaHHA | 

Teopema 3. Jaa moeo umo6el ceolicmeéo « 6blA0 npucyiue éecaKoMm 
MHOICeCMEY, addbeKmUsHO OMAULHOMY OM ecex W-mHO2KEeCMB, HEOOXOOUMO 1 


docmamouno boinoanenue ycaoeus || > IL (7-K +L o62adaem ceoticm| 
T KCRLCR-K 

com «). Ecau R— eekaudoeo npocmparncmeo, mo K seasemca Kkomnak* 
mom. 
liz stoi Teopembl cyleyeT, YTO H3MepHMOCTb H cBolicTBO Bapa He mpH- 
Hajie%KaT OOWeMY THIY CBOMCTB, MOpoO*KAaeMblx aPPeKTHBHbIM OTJIMUHeM. 


KpbimckH rocyapcTBeHHbIit MeqarormyecKHit HHCTHTYT Nocrynuso 
um. M. B. ®pyus3e 3 VII 1957 


IMTHPOBAHHASA JIMTEPATYPA 


+ II. C. Hopuxos, Uss. AH CCCP, cep. marem., 3, Ne 4, 35 (1939). 2C. Caxe, 
Marten. cOopu., 7 (49), 373 (1940). © A. JI. Kpetinuu, Matem. cOopn., 88 (80), B. 2, 129 (1956)., 
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Jlokxaann AKkagqemunu nayr CCCP 
1958. Tom 118, Ne 3 


MATEMATHKA 


JI. B. OBCAHHUKOB 


rPYTitMbl H HHBAPHAHTHO-rFPYNNOBbIE PEWIEHHS 
AWS PEPEHUWMAJIBHbIX YPABHEHHM 


(ITpedcmaseaeno axademuxom M. A. Jlaspenmoesoim 24 XII 1957) 


HspecTHa BaxkHad pOwJlb, KOTOPy!o urpalor rpynmosble cBolicrBa Audbepen- 

UMaIbHbIX YpaBHeHHH Mp H3yYeHHH CTPOeCHHA COBOKYMHOCTH UX pellleHuii. 
STH CBOHCTBA OKa3bIBalOTCA MOJe3HbIMH B TAKHX BOMpOCcax, KaK OTbICKaHHe Ya- 
CTHBIX peleHHH C 3aaHHbIMH OCOOeHHOCTAMH, MpeoOpasoBaHve ypaBHeHHi 
C WebIO pasesleHHA TepeMeHHbIX, OTbICKaHHe (PyHKIMOHAaJIbHO-HHBapuaHTHblx 
pelennit u T. 1. 
B npedviaraemoH paOote oOpallaerca BHHMaHHe Ha BO3MOXKHOCTb BbIUHCJe- 
HUA Tpynlbl WIA 3aqaHHo cucrembl AudbdepeHuabHbIX ypaBHeHHl Cc 4wacT- 
HbIMH IIPOH3BOAHbIMH, a TaK2%Ke BBOAHTCA MOHATHE MHBapWaHTHO-IrpyiMOBbIx 
pelWleHuit u yKa3biIBaeTcA OOH cnocoO ux oTbIcKaHua. PaccmorpeHue BeleTcA 
|B paMKax KslaccHyeckoH Teopuu Jlu, Tak 4uTO Bce rpymnbl U AuddPepeninasbubIe 
ypaBHeHHA TWpeknodaraworcaA aHnaJIHTHYeCKMMH, a CBOHCTBa — JIOKaJIbHBIMH. 
Vicnomp3yetcx o6bluHad TeH30PHad 3aNCb CYMM IO NOBTOPAIOULMMCA HMHIeK- 
caM, a Take OOO3HaveHHe OYKBOH Oe3 HHJe€KCOB COBOKYMHOCTH BeJIHYHH, O60- 
3HAYCHHbIX 9TOM 2%Ke OyKBOH C Pa3HbIMH HHeKCaMH. 

1. OcHOoBHaH rpynna uw ee BHYuCMeHHe. IlycTb ana cu- 
cTemMa udcepeHiMabHEIxX ypaBHenuht (S) yma mS 1 wcKOMBIX (byHK- 
mun u'(k=1, 2,..., m) or n—m-+>1 He3aBHCHMbIX TepeMeHHbIX x! 
(i= 1,2,..., 1 — m). CoBoKyNHOCTb BeMUHH (x, U) paccMaTpHBaeTCaA Kak HaOop 
KOODJMHaT TOUKH f-MepHoro TpoctpauctTBa En. 

Onpeneneunue |. Jlokanbuan rpynna JIn G npeoOpasopannit E, Hasbt- 
BaeTCH OCHOBHOH rpymmonk cucrempl (S), ecm: 1) mpeoOpasoBanua G 
hepeBowtT st060e peeve (S) cHoBa B HeKOTOpoe pelleHHe (S) u 2) BeaAKaH 
OWHOMapaMeTpuyecKkad JIOKaJIbHad rpyiia MpeoOpasopannH E,, mpeoOpa3opa- 
WHA KOTOPOH OGJIaflaloT cBOlicTBOM 1), IpHHaywexuT G. 

Tak Kak BCHKy10 cucTemy (S) MocpeJcTBOM BBe/eHHA JOMOJHHTeJIbHBIX 
HCKOMBIX (PyHKUMH u WudpepeHWupoOBaHHA MOXHO 3aMCHHTb 3KBUBAaJICHTHOU 
CHCTeMOH KBa3HJIMHeHHbIX ypaBHeHHit C YaCTHbIMH TIPOH3BORHbIMH MepBoro 
nNopaAAKa, TO OCTaTOUHO HayYHTbCA BHIUMCATH OCHOBHY!O rpyliily AWA CucTeM 
eToro Bua. Ilyctb (S) uMeeT 9TOT BH, a HMeHHO 


Be octap ic fae, @) pe tae Con). = Onno olin 2a an As (S) 
rye BBeeHbI OOO3HAYeHHA TIPOMSBOMHDIX p! = Oul/Ox’. 


[pynna G pnowHe ompeyersetca cBoel areOpot JIM undunuresHMaJIbHbIx 
onepaTopoB 


XG ee ay xO: k in 
= ad + en au 
WIM us0MOpiHO eli amreOpok JIM npofoJKeHHbIX ONepaTOpoB 
SS EE Wie Ea a 
Cee) on! Peep, 


Beauunupr &, & cyTb dyHkKumu or (x, u), a & —orT (x, u, p); UX yoOHO 
Ha3bIBaTb KOOPAHHATaMH STHX OepaTopoB. 
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B TEPMHHAX BCIIOMOTAaTeJIBHBIX omepaTOpoB 
0 


Di= +0} (or die eae | 

KOOpyMHaTbI &) MpokomKeHHOrO onepaTopa X BbIparKaloTcA wepes KOOP AHH 

TH €,, & oMepaTopa X m0 dopmyJam . 

eh, = Dit — piDiki 

(Rew 1 :2,cx. esettived = peepee eat) 

[pynna G 6yyer ocHoBHo rpynmof cuctempbl (S) Tora M TOJbKO TOrAD 

Korga (bynkuuu F 6yfyT OTHOCHTeJIbHbIMA WHBapHaHTaMH TepBoro NpoOAOJAKie 

nua G rpynnpt G, T. e. Korga OyfeT XF =0 yA BCAKOM CHCTeMBI sHawy 

Hult (x, u, p), YoBnerBopsiomel (S). B nogpoOHoh 3anncH 9TH YCJOBI) 
MHBapHaHTHOCTH BbITIAQAT Tak: 
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B curly toro, uro rpynna G gelicrsyet B Ep, Tak 4YTO KOOpAMHaTHI Efe 
&, H€ 3aBHCAT OT MpOM3BOAHBIX p, YCJIOBHA HHBapHaHTHocTH (1) paciienAIOR 
cA HW MoporwkAaroT Oosbilee uncIO ypaBHeHHii. J|ia TOcTpOeHHA STHX HOBbe 
YpaBHeHHH MCNOMb3yIOTCA CJlesyroulne OOMMe MpeANONOHKeHHA OTHOCHTEJIBEl: 
cuctembI (S): a) paHr matTpuupl |f%/|| («—HOMepa cTpOK) B TOUKe OOMerf 
mOowKeHHA papen A (ancy ypaBuenui (S)), Tak uTO A uz TNepeMeHHBIX jf 
oOosHayaembIx g*(a=1,2,..., A), BbIpaxkaloTca 3 CHCTeMBI (%) 


yepe3 ocTalbHblee B=m(n—m)—A MepeMeHHBIX p, OOO3HadaeMbIX 
(B= 1, 2,..., B); b) nepemenHple g MOKHO BbIOpaTb Tak, 4TO (S) HMMeqfi 
pelleHua, NpoxoAAlHe Yepes MOOyIO TOUKY HEKOTOPOH OOacTH B IpOCTpaHcTEp 
(x, U, g). OTH TpeANoNOKeHHA BHITIOHeHbI, HampuMep, ecm (S) npHBo_UTCH 
K HOpMaJIbHOH (hopmMe Kom. 

Tlocue mocTaHOBKH BeJIMUNH gy, BbIpayKeHHbIX wepes g M3 YpaBHeH 
(S), B ycnopua (I) seBbIe yacTH NocmeqHuX CTaHOBATCA HeEOJHOPOAHBIME 
KBaJ[paTH4HbIMH (opMamu oT B MepeMeHHBIX Gg H AOJKHbI OOpalllaTbca B HYJEE 
TIpH JUOObIX 3HaYeHHAX STHX TMepeMeHHbIX. BsBugy aToro ycsosua (I) paca 
mensarotca Ha 4/.(B+1)(B+2)A ypaBHenul, koTopble, corsjacHoO TepM 
HosorHu JIM, HasbIBaloTCA ON Pe LEA AIWMUMH ypaBHeHH AMU rpynub Gee 
OmpeyessioliMe ypaBHeHHA TIpeCTaBsAIoT coGol cucTemy JIMHeliHbIX OJHOpOTl 
HBIX JudepenMaJbHbIX ypaBHeHHH C YaCTHBIMH MpOH3BORHBIMH MepBoro Mc) 
PAAKAa OTHOCHTEJIbHO HCKOMBIX KOOpfMHAT &;, & onepatopa X. CopokynHocTye 
onepaTopoB X, COOTBETCTBYIOUINX BC€BO3MOXHbIM pellleHHAM STOM CHCTeMBHe 
oOpasyeT anreOpy JIu ocnuoBHol rpynup GC. 5 

Orpanuuenne, HasloxkeHHoe B OnpefeseHnu 1 Ha OCHOBHYIo rpynly Tpe6osa 
HHeM, YTOOBI ee NpecOpasoBaHuA He BLIBOLMIH U3 E,, UMeeT IIPHHILMNMasIbHOe 3Hae 
YeHHe, NOSBOIAA BCKPbITb CJIeYIOUMH, pahee He OTMeuaBLUINCA tbakT: BO MHOPHIlt 
MpakTH4eCKH HWHTepecHbIX CMyyaAX yflaeTCA HalitH OOmlee pellleHve ompeyes 
JIAIOWMAX YPaBHeEHH H, TEM CaMbIM, OCHOBHYIO rpylwy 3ajjanHoi cuctempt (S) 


Hanpumep, Juli CHCTeMbI ypaBHeHuli ajuaOaTHyecKoro OfHOMepHOrO JBUM 
X%KeHHA NOMMTponMyeckoro rasa 


Ou Ou LD Ops > 

Sper chia giee We } 
de de Oy y 
ap Teas tes = 9, (Si) 


Op Op Oui. 
at tu Ox, thease 0, 
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rye y— NOcTOAHHaH, a U, p, P—MCKOMBIe (pyHKUMH He3saBHCHMbIxX TlepeMeH- 
HbIX xX, ¢, areOpa JIM ocHoBHOM rpynmbl B clyyae y=43 nopomaetca cue- 
JYIOWMMM He3aBHCHMbIMH ONepaTopaMn: 

0 0 


0 0 0 0 
Steet 7S iy SR OES he met pit Sak ih ac clap 
0 


a a 1 ee a 
Xs=t 5p — Ug, + 205,» ay alld May ert 


Vinrepecho OTMeTHTb, TO pH y=3 OcHOBHad rpynma cuctrempI (S;) 
Ilupe: ee areOpa JIM coqep2KHT, KpoMe MepeuvcJIeHHbIxX, elle OJMH HesaBu- 
CHMbIM OnepaTop 


WIMP OKT + 8 a a Abt 
Akt a it ar a arab) gaint eg, Ts erage 


TeM CaMbIM BBIACHACTCA IpynnoBad Mpuposa usBecTHoro dakTa MCKJIO- 
WHTeJIDHOCTH 3HaueHHA y = 3. 

2, UHBapHvaHTHOTpPYNNOBble peweuHuaA. SHanne rpynnbl 
cucTembl (S) no3Bo/IheT HAXOJMTb ONpeeeHHble HAOOPbI YaCTHbIX pellieHut (S). 
OTOH Wesu CyXKUT CileWyroulee BaxKHOe NMOHATHE. 

Onpenheneunue 2. Pemenue u = o (x) cucremb (S) HasbiBaeTca H H- 
BapHAHTHO-rpyNNOBLIM pelleHuemM (HIM H-pelleHuemM), ecH 
MHorooOpa3ve B Ep, onpelednemMoe ypaBHeHHAMH U = (XxX), ABJIHeTCH MHBa- 
PHaHTHbIM MHOrooOpasHeM HeKOTOpOH Nosrpynnb! AH ocHoBHOH rpynnbl ITOH 
CHCTeMBI. 

Oco6eHHocTb H-pelieHHli COCTONT B TOM, YTO OHM OMpeesAIOTCA H3 CHCTEMbI 
 ypaBHeHul, BooOlle roBops, Oomee NpocTroro Bua, YeM MCXOAHaA cucTema (S). 
| OTa HOBaxA cucTeMa, OOO3HauaeMad Jaiee CuMBOJIOM (S/H) (autaetca: S Ha H), 
MOXeT COJepKaTb MeHbIee UYHCIO He3aBHCUMbIX MepeMeHHbIX HWJIM WCKOMBIX 
(yHKUHH, MOKET COCTOATb H3 MeHbIero UCa ypaBHeHHH u T. A. Ecau rpynna 
H jlaHa, To 3aqaua oTbicKaHua H-pewieHult CBOAMTCA K 3aflaue MOCTPOeHHA CO- 
OTBeTCTBYr!OlLeli cucTembI (S/H). 

Hue paccmaTpyBaerca crryuah, Korqa H uHTpaH3HTHBHa HM HHBapHaHTHble 
MHorooOpa3ua H copnajlaioT c ee CHCTeMaMH MHTpaH3HTHBHOCTH. Torga 9TH 
MHOrooOpa3Ha 3afaloTcA CHCTeMOH ypaBHeHH Bufa J(x, uw) = C, roe J (x, u)— 
MHBapHaHTbl H, a C — mocTosAHHble. 

Jina seakoro H-pelenua u = o (x) Jou2KeH CYWIeCTBOBaTb TaKOH HaOOp HH- 
BapuaHToB J, YTO BCe ypaBHeHHaA J(x, o(x)) = C BbINOJHEHbI TOXKMECTBCHHO OT- 
HOCHTeJIbHO He3aBHCHMbIX IlepeMeHHBIX x. Orcioga culeqyeT, YTO STO pellieHHe 
YOBIeTBOpAeT Take BCeM YypaBHeHHAM 


DTA Fay) MO (oy ee peermer gi een (9 6 (P) 


Tlostomy o6uyni cnoco6 orpicKaHua H-pelieHu COCTOHT B MOCTPOeHHH Ta- 
Koro HaGopa J MHBapHaHToB rpynnp H, AA KoTOporo Bce ypaBHeHua (P) co- 
BMeCTHbI C ypaBHeHHAMH (S). YcOBHA COBMeCTHOCTH HM OOpa3yloT CHCTemy 
(S/H). Takum o6pa30m, MocleqHAA He ONpefesAeTCH TOMbKO cucTemMow (S) u 
nourpynnoh H, Ho 3aBHucuT elle H oT HaOopa J. 

V3 stroro cueqyer, YTO WIA OTbICKAHHA BCCX HHBAPHaHTHO-rpynMOBbIxX pe- 
WeHul cuctempt (S) Hao MepeyHCMTb BCeBO3MOXKHbIe NoArpynnsl H ocHOBHOK 
Ppyuubl W WIA KaxXOH U3 HHX NOCTPOHTb OOuIMe THNOBbIe HaOOpbl HHBapHaH- 
ToB. OcyulecTBsleHHe 3TOM MporpaMMbl CBA3aHO C rpynnoBoh KaccupuKkaluelt 
BCeX HHBapHaHTHO-rpyMMOBbIX pellieHHi WaHHow cucTembl. IIpu stom NosesHO 
¥iMerb B Buy, uTo ecuu H’ u H” — ye nogrpynnpt u H’ Cc H", To m1060e H”- 
pellleHve ecTb OHOBpeMeHHO Hu H’-peuieHue. 

OcoOpili uHTepec mpescraBaer cayyal, Korga momHb Hadop J” (x,u) 
(v= 1, 2,..., N) HesaBucnMblx HHBapMaHTos rpynme! H uncaiom N>>m (cera 
N<n) moxer ObITb BbIOpaH Tak, UTO MepBble M2 H3 THX HHBAPMaHTOB IPH JIIOOBIX 
Q@UKCHPOBaHHbIX 3HaYeHHAX X OMHOSHAYHO OOPATHMbl OTHOCHTEJIbHO TMepeMeH- 
HBIX UW, a OCTaIbHble N—m WHBapuaHToB He coyepxKar wu. B sToM Clyyae MOXKHO 
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Halitu webiit Knacc H-petienuli, CBA3aHHbIM C HaOOpOM HHBapHaHTOB Buy 
I k N 
Pao. SIO ES eee 


rae U — HeKOTOpble HeusBeCcTHbIe PyHKIMH. Jlerko yOeQuTbcA B TOM, UT 
aylecb cuctrema (S/H) 6yJeT KBa3HMMHeMHOM CHCTeMOH OTHOCHTebHO HCKOMBI|/ 
(pyHKUHH UV OT HesaP utes Hanser jo mr! (x) (j= 1,2,....N— m)\ 
Jleiicrsurenbuo, ecu u* = U" (x, v) (R= 1, 2,..., m) ectb oposite y pay 
Hennit J” (<) i) uv" (k= 1, 2,..., m) OTHOCHTeIbHO U, TO NOACTaHOBKa B (Si 
BbIpaxkeHHi u =U (x, u(y)) mpeoOpasyer (S) B KBa3HuIMHeHHyIO CHCTeMY/: 
KOpPPUIUHeHTbI KOTOPOM 3aBHCAT TOJIbKO OT 3HaYeHHH MepeMenHbIX Y. Ilocamezy 
Hee cjlelyeT H3 Toro, ¥TO MpecOpasoBanua H He U3MeHsIOT 3HaveHHit BesHp 
UHH Y HW U WM H3MeHAIOT 3HAYeCHHA BeJIHUMH xX. 4 

Besakoe pemenue v = v (y) momyyeHHo cuctempl (S/H) qaer Hekoropoe Li 
pellenue cuctempl (S) Buga u = U (x, v (y)). 

B 3aKs1104UeHHe YMECTHO OTMETHTb, UTO BBEACHHOe 3,eCb HOBOE MOHATHE UHBE H 
PHaHTHO-rpyNMOBbIX pelleHH COepXKUT B CeOe WIMPOKO H3BeECTHOe MH BeCbM|e 
 O1e3HOe, HO HEOOJIbUIOe NO OXBATY MOHATHE TaK Ha3bIBACMbIX «ABTOMOJEJIbHbIXIE 
pelwieHul. Oro mocmesqHee BO3HHKJIO BMepBble, MO-BHAMMOMY, IIpH H3y4eHHH pai 
WeHHH ypaBHeHHli rH poMHaMUKH TuMa (Sy) UW CBASbIBaeTCA OOBIMHO C aHAaJIH3O{h 
pasMepHocTeH H CcooOpaxKeHHAMH CHMMeTPHH. d 

Jlerko BuyeTb, UTO LIA CucTembI (S,) «ABTOMOJeEbHbIe» PCLICHHA ABJIAIOTCO 
He U€M HHbIM, KaK MHBApMaHTHO-rpyMNOBbIMH PeWeHHAMH LWIA OHOMapaMeTpyyt 
yecKOH Trpynmbl npeo6pa3s0BaHul mosoOua (TouHee: «oO6oOueHHOrO NMoobus») 
KOTOpadA OlpeselneTca onepatopom aX3 + 0X; + CX, C NPOH3SBOJIbHbIMH TQ) . 
CTOAHHBIMH Q, b, c. : 

Bmecte c TeM YHOMAHYTHIC CTapble MeTObI OCTAaBJIAIOT 3aMeTHBIN npobeje. 
B M3y4eHHH HaOOpoB YacTHbIX pelleHul. Hamnpumep, 3THMH MeTOJaMH OBI gl. 
Obl 3aTPYMHHTeMbHO TNOJYUTh cCueMyIoulee YacTHOe pelleHHe cHcTeMbI (S;). 
IIpH y = 3, COOTBeTCTBylOllee OHOMapaMeTpHyecKkon rpynue fH, c onepaTopoNe 
(a, b —T1pou3BouIbHbIe ~MOCTOAHHBIe) aX,-+a(b—3)Xg+X, wu NOTHEnE. 


1x | 

Hees es 2 ybf{1—by J3 == ~}3 Bn 

HaOOpOM He€SaBHCHMBIX HHBapHaHTow J! = tu — Pag P=), P= 

ghee i | 
tta- 


Secb OCYIeCTBIAeTCA paCCMOTPeHHbIi BbIIMe YaCTHBI cyyali u pelleHve! 
HMeeT BHI 


1 
w= yr _ Uy); p= xP ARG)s pk (G)e Waterers 


re dyukunn U, R, P yyosnerBopsiot cucteme (S,/H,) O6bIKHOBeHHBIX Judif 
(pepeniMabubIX YypaBHeHHit, noyyaeMoli MpaMoli NOACTaHOBKOH 9STHX BbIpele 
2KeHH U, p, p B CucTemy (Sj). | 


Mockosckuii (pH3HKo-TexHNyecKHii Tloctynuso 
HHCTHTYT 24 XII 1957 
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Jlokxann AKkanemun nayk CCCP 
1958. Tom 118, Ne 3 


MATEMATHKA 


MW. HW. OPMEBEWKUU 


K TEOPHH JPOBHOrO JU®PEPEHUWMPOBAHHS HW HHTETPHPOBAHHS 
NEPHOAMYECKHX ®YHKUMM, MPHHAMJIEKAUIMX KJIACCY L, p>1 


(Tpedcmaeaeno axademuxom C. H. Bepriumetinom 15 VII 1957) 


OnpeyeseHne poOnoro HHTerpasia (Mpou3sBOXHOH) MepHomuyecKol (byHK- 

MMH, Jannoe Beliviem B (1) (cM. TakxKe (?)), ObIO JeTaIbHO HccMeOBaHO Xapyu 
'¥ JlutraibByoM B Memyape (°), coep2KallleM, B YaCTHOCTH, pA pesysbTAaTOB 
© Tlepexoge PyHkuni, npHuayexanux Kaccam JlumuMua, B ApyrHe Kwaccbl 
/9Toro Ke THIa BCIeACTBHe HX MHTerpHpoBaHuA U AudepeniMpoBaHua Apo6- 
Horo nopsyka. Hekoroppie 43 9THX pe3syJbTaTOB ObIIM JONOHeHbI Sur- 
| MyHJom B (*) OmaroqapAx BBeeHHIO MM TaK Ha3bIBaeMbIX (pyHKUHi kwlacca 
| SurmyHaa (HX ompeyenenve cm. B (4), HHOra B JMTepaType MX HMeHYIOT 
«KBa3HrlaKHMU»). 
_ Hacrosulaa pa6ota BbINOJIHeHa Ha OCHOBe MeTOJa HCCJIeqOBaHHA MHTer- 
pasiOB HM NpoH3BOAHHIX ApoOHOrO NopsAyKa. OTOT MeToA OasupyeTca Ha Uccue- 
HOBaHvH H3MeHeHHA NOpAAKa HavJyuwero mpHOJMxKeHUA NepHOdHYeCKOH (pyHkK- 
UMM, pHHaywiexanleh Kaccy Ly, p >1, BceqcTBHe ee HHTerpupoBaHHA U 
RuddpepenuupoBanna ApoOuoro nopayka. B paOoTte NmpHBOAMTCA B H3BeCTHOM 
CMBICJIe HCUepMbIBalollee pacCMOTpeHve YIOMAHYTHIX BbILIe YTBepxKAeHHH Oo 
nepexoye (PyHkKuni Kuaccos JIlunuuua u SurMyHa B Apyrve KJlaccbl Toro xKe 
powa BcemecTBHe “UX HHTerpHpoBaHHA HW WudPpepenupoBanHA ApoOuoro nopayKa,. 
MpocTefiliive MPHMepbl KOTOPHIX ObIWIH yKa3aHbl B WHTHPOBaHHbIX BbILe paoo- 
Tax Xapgu, JlutrapByya U SurmyHda. 


Ilycrp Ehf (x) o603HauaeT Hanyumee mpHOmMxKeHHe (pyHkiun f (x) B MeT- 
puke L, TpuroHoMerpHuecKHM MHOroueHOM T, (x) 


2m 1/p 
= eat 1 
Bh Nes \ | F(x) —Ta(x) 2 dx} 
0 
2m 
Ilyctb f (x) umeeT nepHon 27 u \ f (x)dx =0. O6o3Hauum uepes fz (x) 
0 


ApoOubl MHTerpadl MOpAAKa % . ay 


ate ae 1) 


fale) )= cost AS 


rye > A, (x) — pag Pypbe dynkunn f(x) u oy B, (x) — pay, COmpAxeHHbIi 


v1 v=1 
K pany Dyppe dynkunn f(x). O6osHaumm uepes f* (x) =f—a(x) Apoonyro 
NIpOusBoMHy!O TopsAyka « cbyHKuHH f (x). 
CripaBeAJIMBbl Cue qyIoulue CHMMeTpHUHbIe yTBeEpKeHHA: 
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Teopema 1. Hs E®f(x)=O(1/n*), B>0, eoumexaem Enfa(x) =i 
Olina) i 
Teopema 2. Hs E?f(x) =O(1/n"), 0<y<B, eeimexaem cyujecmec} 
ganue f%(x), npuwem EXf* (x) =O(1/n*”). i 
Bropoe u3 STHX YTBepxKMeHUi MOXKHO pacCMaTpHBaTb Kak OOOOULeHHe Uc) 
BeCTHOM OOpaTHOH Teopempr C. H. Bepuuitelina nia Lp-wHTerpHpyeMbix nepry 
ommueckux byuKuuli (8) Ha cryuali npowsBoIbHOrO ApoOHOro uHAeKca Augeih 
peHUMpOBaHHua. 
Jina cayyat C-MerpHKH anaJlorMyHble pe3syJbTaTbI yCTaHOBJIeHbI B (°) 
Jloka3aTebCTBO 3THX peSyJIbTATOB JIA paccMaTpuHBaemMoro B paOoTe CJIy4al 
Ly-MeTPHKH TpeOyeT MPHBJeveHHA WHbIX MeTOZOB, YaCTHYHO CONPHKAaCalolMxcH 
€ HEKOTOPbIMH H3 MeTOJOB, HCHOMb3OBaHHBIX B (’,°), HM OMMpaeTcH, B Wace 
HOCTH, Ha CJle/lylolllylo HeOAHOKpaTHO TIipHMeHsAemy!o B paOoTe JIeMMy THIP 


Augekcnua (°). 
Jlemma. ITycme T, (x) — nocaedoeamenbnocmb MpueoHOmeMpu4ecKUx MAK 


20uNeNOS Y-20 NopsOKa uU nycmbe, Kpome moeo, 6 npocmpancmee Ly(— Tk, ‘*h 


| 3 7. |,= 00 


y=n+1 


a>0, l<p<p’<ow, «—1/p4+1/p’>0, 2de 4, —Hexomopan nocaedk 
6aMeAbHOCMMb Oelicmeumeronolx uucen MaKAA, 4MO hy =O(N*H"P+1P’), Toed 


oten 
ps0 Da ae cxodumca 6 mempuKke Ly K D(x) CLp u 
kR=1 


|) a. =0(—tar) 


IIpu 2oKa3aTeJIbCTBE JIEMMbI HCHOJIbSyeTCA H3BeECTHOe HepaBeHcTBo C. M. H 
KOJIbCKOFO, CBAS3bIBaIOWe€e HOPMbl TPHrOHOMeTpHyecKOrO MHOrowleHa B pal" 
JIMUHBIX MpocTpancTBax Ly (?°). 

TlokaxeM, Kak, HcnOub3yaA Teopempl | u 2 HM H3BeCTHbIe XapakTepHcTH 
KgaccoB dyHkuwh JImmuuya Lip («, p) u Surmyuya Ns, B TePMHHaxX KOHC 
PYKTHBHOH TeOpHH (pyHkiH (f(x) CLip(«, p)  akBuBaneHtHo Eff (x) 
= O(1/n*) (5) u f(x) CA, skBuBanentHo Exf (x) =O (1/n) (4)), MoxHo 
JYYHTh YHOMAHYTHe BbIMe pesysbTaTHI SurmyHya (4a p> 1), npuBeneHHy 
WM Oe3 oKa3aTebcTBa B (*) (cTp. 69) H dopmysmpyemble cueLyIOULNuM 
pasom. 

Ilyctb O<a< 1. Torga us f(x) CLip(e, p) sprrexaer f,_, (4) Gm q 
Ecau f(x) C Ay, To f,-.(x) HempepbiBHa u df,_,/dx=f“(x) cymecTBym 
MOUTH BCIONY HM MpHHaatnexur K kKuaccy Lip(1 —a, p). JketicrBuTesbuo, 
i (x) C Lip («, p) Bpitekaer E77 (x) = O(1/n°) M, s3HauHT (Teopema | 
Etfi—« (x) = O(1/n), 1. & feats) CA,. Tlyere! f(x) A; Torna 23) ae 
= Oj(1/n) u, sHagut, Eff,«(x)=O(1/n™*). Orctoya 3axKsiovaem (Tee 
pema 2), uro cymectsyet df,./dx u Ef (df;./dx)=O(1—n%, 17. 
dfia/dx CLip(l—a,p); rax Kak dfi./dx Cl, p>1, 10 dip 
MHTerpHpyema M ee HHTerpadl copnafaeT C fio (x), H, CeROBaTeIbHO, fy. (i 
aOcOJNOTHO HelpepbiBHa. 

AHaJIOrH4HbIM O6pas0M MOXKHO NOKasaTb, YTO clpaBemuBa cueLyiomiy 
TeopeMa. | 
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Teopema 3. Cnpasednauew ymeepocdenua: 
I. He f® C Lip («, p) caedyem: 


(fv)? C Lip(@ +8 +y—8, p) npu 0<a+B+y—8< 1; (1) 
(Fy S Ap LOI Bi eo i aed oa (2) 
(™)s CLip(« +B +8—y, p) npu 0<a+8+8—y<1, y<a+8; (3) 
CAD npua+B+8—-y=1,y<a+ 8; (4) 
Il. Ha f®& c Ap caedyem: 
‘ip wee b atte i np pec ee Sl et ee on (1) 
(Fy)? C cows npuo=B8+y; (2) 
pee ane Pp) apy 0 NB ies (3) 
Cae an npu y=B+8, y< 148. (4) 
Ill. H3 fg, C Lip («, p) caedyem: 
iy? GLip'G@— 8 hy -5,.p) pu 0< 4 —B yo, (1) 
(hy? c Ap np a—B+y—B= 1, Bas (2) 
(f*)s C Lip («—B —y +8, p) npu OS a—B—y+8<1, B<a; (3) 
(Fac Ap TOUSEN De NON ees (4) 


IV. Hs fg C Ap caedyem: 
eran an neta npu O<1—B—y+8<1,B<1; ( 
ie npu y= 8+6, Chao 
ince eee p)npu O<C1—B—y+8<l, <1]; (3 
(Fs C Ap npu 6=6+y, Bl. ( 


Jina cayuan C-mMeTpHkKu 9Ta TeopeMa yCTaHOoBJeHa B (°), 

HetpyHO BuJeTb, UTO AOKasaHHble BBILUe pesyJbTaTh! SurmyHAa cojep- 
aTca B Teopeme 3 pH COOTBeTCTByIOIem BbIOope mapamerpos. JlelicrBu- 
eNbHO, MA MOJyYeHHA NepBoro U3 yTBepxXMeHHH SurmMyHa culekyer rono- 
akuTb B (1,2) B=0, 6=0, y=1—« u Ana Broporo — nonOKuTD B (II, 1) 
m—0,6=1, Neal es Ogee 1. 

Tlonarasa a 0, 6=0 B (I, 1) 4 B (I, 3), NonyuuMm, cooTBeTcTBeHHO, TO 
3 f(x) CLip(«, p) cnenyer fy (x) CLip(« +y, P), Oo y= 1 weno 4s 
[(x) c Lip («, p) cnemyer fr (x) CLip(«—y, p), O<y<a<l, 7. e€. uspe- 
THBIe pesysJbTaTHE Xapyzu u JlurTubBysya (*,*). SameruM, yTo HemocpecTBen- 
bit BbIBO 9THX yTBepxKeHHH XapAu u JlurrabBya, TakxKe OCHOBAaHHBIM Ha 
eTOJaX KOHCTPYKTHBHOM TeopHH PyHKUHH, MpHBeeH B paoore (*). 

Ucnomb3ya JieMMy, MeETOJOM, aHaJIOrHYHbIM TOMY, KOTOPbIM GbIIa jOKa- 
aHa Teopema |, MOXKHO yCTaHOBUTb Teopemy 4. 

Teopema 4. Ha Eff (x) =O(1/n"), B>0, «>0, e—1/p+1/p' >0, 
i<p<p’<w%, 6olmekaem 


, 1 
li Fa(¥)—Sn (fas *)iloe = O( seer) 
VUcnomp3syx Teopempl 2 u 4, mpHxoquM kK Teopeme 5. 


Teopema 5. Ecau Eff (x) =O(1/n"), O0<a<B, B—a—1/p+1/p'> 
0, |< p<p’'<o, mo 


LF (2) — 50 (Fle = O(a) - 
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Ucnomb3yi JIeMMY, MO2KHO MOKa3aTb CUpaBeJIMBOCTb Ce YIOWMA TeOpeMbI= } 
_ Teopema 6. ITycme f(x) Ly, p> lime te 0, 4 pee 
1 <= pep aco. Pecon i 


i fa (%) — Sa (far 0) lps — 0(— a) ; 


Sameuanne. Teopemp 4, 5, 6 B mpefembHOM calyyae p’=oco H mpg 
mpegqnomoxenuax: O<B<l, a+6<1 gna Teopems 4; O<B< 1 Aust 
Teopempl 5 u 1/p<.«a< 1 Ansa Teopempl 6 ycTaHoBJeHbI B paOote Mya3ymu # | 
Gator e ) 

V3 teopem 4, 5, 6 mpH ncnomb30BaHHH xXapakTepHcTHK KJaccoB JIunwula fy 
uM SurmMyHqa B TepMHHaX KOHCTPpyKTHBHOH TeopHH (pyHKUWHH BbITeKaeT He- 
CKOJIbKO HHTepecHbIX CJleqCTBHH O Tepexoye *yHKUHH, NpHHavieKallHx Kwac- je 
cam JIunuuua Lip(«,p) u Surmynfa A,, B Apyrue Kslaccbl Toro x%*e posal 
(reopemp! 7, 8 u Q). 

Teopema 7. Ilycms | (*)CL,, l= pp =<con 1 eed: 


a 4 1 , 1 4 x 
fa (x) C Lip(x ——-- mie ecau 0<a—— +a <1; 
CoN Ve CCAU a=1$———. 


aa p’=co Ha—1/p<(1 nepppm pesymprar ycTaHoBmeH Xapau wl 
JluttibBy om (?,°%). q 
Teopema 8. Ilycmo f (x) CLip(«, p), O0<a<1. Toeda: 

if 


, 4 , 
PCy ae Lipfa+8—-—-+—, p’), eCAU 0<a+B—-— $<]; 


fa (x) C Ap, eCAU wtp -—— fa], 


Ecau~ f (x) < Ap, mo 


hi) 1 LN 1 > gohy 
fo) Clip(1+p——-——,, p'), ecu 0<1+ 8-41; 
fe (ce eCAU B= +s. 
Teopema.9. Les 7 (ie Lipta.n)e.0 gee ae 

eth /, 1 4 1 1 
a iby ae Ae eee = a fait pete ra Acct 
LOE ipja—y atop ee’): eclu a—y¥ 9 titan fee 


Ecau. f («) eupymo 


4 
p’ ’ 


j 1 
fx (x) CLip(1 —y —— + \ecau 1—y—— +0, 


Tlocrynuso 
22 IV 1957 


UMTHPOBAHHAS JIMNTEPATYPA 
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My HA, TpHroHnoMetpuyeckve pxrgp, 19389. °G H. Hard y; J. EB. Litt] wotordaam 
Math. Zs., 27, 565 (1928). 4 A. Zygmund, Duke Math. J., 12, 47 (1945). 5 E.S. Qu a- 4 
de, Duke Math. J., 3, 529 (1937). °©HW.U. Oruepenknu iG, Ykp. MaTeM. 2%KypH. 
9,8. 3(1957). 7 D. Kralik, Acta Math. Acad. Sci. Hung., 7, 49 (1956). 8 H.W.Ax u- 
e3ep, Jlekuuu mo Teopuu annpokcumaunn, 1947. ® G Alexits, Acta Math. Acad. } 
Sci. Hung., 3, 29 (1952). 1° C.M. HuxoapbcKkult, Tp. Matem. nucr. um. B. A. Crexnona. i 
37, 244 (1951). 1S. Isumi, M. Sato, Proc. Japan. Acad., 31, 659 (1955). “| 
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Hoksayn Akagemun nayx CCCP 
1958. Tom 118, Ne 3 


MATEMATHKA 
3. W. PEXJIMILKMM 


NPH3HAKH OFPAHHYEHHOCTH PEWIEHHH JIAHEHHbIX 
AN®SEPEHUHAJIBHbIX YPABHEHHH C TTEPEMEHHbIM 
SAITA3AbIBAHHEM APIYMEHTA 


(I]pedcmasaexo axademuxom H. I’. [empoecxum 22 VII 1957) 


B naulel 3amerke (1) Obl ycTaHOBJIeHbl KPHTepHH ycTouHBOCTH pelenHit 
MuddepenaJbHbIX ypaBHeHHH Bua 


1 _A(t)y(t—a)=x(t) (0<t<00; a>0). 


B HacToAlleH cTaTbe NpHBOAATCA HeEOOXOHMbIe HM JOCTaTOUHbIe KpHTepHH 
OPpaHHYeHHOCTH pelleHHi Ha Nosyocu (0, oo) AubpepenunasbHbIxX ypaBHennit 
Bua 


—A(t)y(t—a(t))=x(t) (a(t) >0); 
are AC) (E—a)— Bit)y (ft) =x(t) (a>). 


Paccmotpum upocrpancrso E£ HenpepbiBHblx (pyHKuMh x =x(t) (—co< 
<t< oo) c OOsacTbio 3HaYeHHH, MpHHawiexaljeH KOMMJIEKCHOMY TpocTpaH- 
TBY BaHaxa es Ilycrs £, — nognpocrpancrso HenpepbiBHbIx byHkunli {x (t)}, 
HHY JIMPyIOUlNxca DpH t < 0. [lomb3yxAcb HEKOTOPBIMH pe3syJIbTaTaMH paooT (} 4), 
OKHO Nl0Ka3aTb, ¥TO BIpoctpanctBe E uMeloT MecTO csleqyIoulHe TeopeMBl. 

Teopema 1. Paccmompum Kpaesyto sadauy: 
dy 


4 jy (t—a(t))=x(t) (<t<0), 
y(t) =e(t) (£<0; a(t) > 0). 


TTycmo Henpepolenan, oepanudennan dynkyun a(t) OonycKaem npedcmae- 
nenue a(t) = «,(t) +4,(t), Komopoe yOoeraemeopsnem YCAO6UuAM: 

1) cywecmeyem npouseodxan a (t); 

2) lima) (f) = 0 npu t—+-+ oo; 

3) lima, (t) =0 npu t—>4- o. 

Ilycme lima (t)=a>0 npu t— + oo. 

Jaa mozo umo6el Kpaeean sadaua (1) umena oepanusennoe pewexnue y (t) 
npu ecex o2panuuennHolx x(t) u o(t), HeoOxodumo u Oocmamo4Ho, umobol Bce 
KOPHU z ypasHenua | — ze? = 0 naxodUnico ene COUHUUHOZO Kpyea. 

Ecau ce a=0, mooaa oepanuuenHocmu Y (t) HeoOxo0uUmo u OocmamotHo, 
umobol ) HaxXOUAOCE 6 OMKpolMou Aebol NOAYNAOCKOCMUL. 

Teopema 2. Paccmompum kpaeeyto sada1y 


(1) 


- Ay (t—a())= x(t) (0<t<oe), (2) 
yiy=o) (<0; «(t) 0). 
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ITycme A — Aunetineli, oepanuuenHolll onepamop, Oeticmeyroujuti 6 é3 a (t) | 
yOosaemeopsem mem oe YCACeUAM, uMO @ Kpaegol 3adaye (1). 
Ecau a>>0, mo 02x mozo, umo6er Kpaeean 3ada4a (2) UmMena oepaHueH- ¥ 
Hoe pewuenue y(t) npu ecex oepanuuennoix x(t) u e(t), HeoOxodUmMO u Oocma- } 
mouro, umoboL OrA s1O6020 hk us CneKmpa onepamopa A éce KopHu z ypaene- | 
Hun | —zer**=0 naxoduaucb BHe eCOUNULNOeCO Kpyead. : 
Ecau ove a=0, mo Oasa oepanusennocmu y (t) HeoOxodumo u Oocmamou4no, 
umobol cnekmp onepamopa A HaxoduAcA 6 Aeeolt OMKPoLIMOK NOAYNAOCKOCNL. | 
Teopema 3. Paccmompum Kpaeeyto sada1y 


—A(y(t—a() =x() (O<t<00), af 
y(t) =9(t) (E<0; a(t) > 0). | 


Ilycme  A(t)—onepamop-dynkyua,  Oonyckamuwasn npedcmaéeAenue & 
A(t) = A, (t) + A; (t), Komopoe yoosremeopsem Ycnoeusm: | 
1) Hpu Kasc00M PUuKcUposaHHom t onepamopol A,(t) u A,(t) aunetinot, (Bi 
oepanuuenst u Oeticmeyiom 6 &3 a 
2) cemeticmeo onepamopoe {A (t)} Komnakmno: us écaKotl nocAaedosamelo- ih 
Hocmu {A,(tn)} MOICHO BoldeAUMb CxOOALUYIOCA NO HOpMe 4acMo; . 


3) QUE GGG cuAbHaA npouseoduaa A, (t); 


4) lim| )|=0 npu ganenees 

5) in a I =0 npu t+ o. 

TTycmo «( t) yooeneméopsem yCaosuam meopemol |. 

pha eee cemelicM6O {A} BCEBOSMOIKHOIX NPeOAbHOIX BHAYEHUU GbYHK- 
yuu a(t) npu t+ co. Kascdomy a, o4eeudHo, coomeemcmeyem HeKomo- 
poul 3akon cmpemaenun t K + 00. Omxecem Kaxcdomy A. cemeticmeo {Ao} 
mex npedeAbHolX onepamopos, Komopole noposcdaiomca cemeticmeom {A(t)}® 
npu mom oce 3aKone cmpemaenus tk +o. 

JIan moeo umobel Kpaesan 3adaua (3) umena Oepanuuennoe peiueHue y (t) ) 
npu ecex oepaHuuenHulx x(t) u o(t), Heobxodumo u Oocmamo4uKo, umobel Ora 
Arw6o0e0 k uz cneKmpa xomsA bel OOHO20 NpedeAoHoeO Onepamopa Aw, coomeem-} 
cMeyI0le20 Ay >O0, BCe KOPHU z ypaeHenuA | — zee? =O NaxodUAUCb éBHe} 
eOuHuUUHOeO KpYea. 

Ecau 0€€ Qo = 0, mo ece  OoartHbdL zekamo 6 omKpelmoti aeeoti noay- | 
naockocmu. B wacmuxocmu, Koeda a=0, AAA Oepanuuennocmu pewenus y (t)} 
HeoOxOOUMO U Oocmamo4KO, UMOObL BCe MOUKU CheKMpoe BCex NpedervbHolx 
onepamopoe cemeticmea {A(t)} aeocaau 6 acéboit OmKpeimoli noaynaocKocmu. 

Teopema 4. Paccmompum Kpaeeyto 3adauy: . 


“4 —a(t)y(t—a) BW) y(t) =x(t) O<t<oo), al 
y(t) =9(t) (<0; a>0). : 
Ilycme «(t) u B(t) — Komnaekcnosnaunole @ynkKyuUu, OonycKarwimue nped- 
cmasreHun a(t) = a(t) + a,(f), B(t) =, (t) + 8.(t), Komopote yooeremeo-& 
PsU0M YCAOBUAM: | 
1) a, (t), %(t), Bi (t), Bs (t) Henpepolene: u oepanuuenct; 
2) Behe Ma Henpepolenole npouseodnwe «, (t) wu Bi (t); 
3) jim [a (¢ )|=0, lim] Bi (¢)| = 0; 
+ +00 bn nee 
4) lim @e (t) = 0, hich Me (Re 


II Fran: {Go} U {Bo}. Za esp enim nee npederonole sHawenusn GdyHKuyuti « (t) ) 
uB(t), noposcdaemole rtoboti nocaedosamearonocmot ty—> + 003 % = yee & (tn), fe 


+ +00 
Bo = lim 8 (tn) 
t y> -+oo 
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Tozda Oa moeo, umobel Kpaegaa sadaua (4) umena oepanuuenNoe pewue- 


Hue y(t) npu ecex oepanuyennolx x(t) u o(t), Heodxodumo u OocmamouHo, 
YMOObl BCE KOPHU Zz YpaeneHun 


beget Cathe ea (5) 


HAXOOUAUCS BHeE COUNUUHO2O Kpyea. 
| PaccmotpumM kKpaeBylo 3ajqauy Bujla 


“ _ A (t)y(t—a) — B(t)y (t) = x(t) (<t<oo), 
y()=e(t) (<0; a>0), 


re A(t), B(t)— kommakTHble, TepecTaHoBOuHBIe Mexy cobol onepatop- 


(yHKUKMH, evcTByicliMe B OaHaxOBoM ipocTpauctBe ©. 

MoxnHo cfopmMyJMpoBaTb OCTAaTOUHbIN TIpH3Hak OTpaHHyeHHOCTH pelleHui 
KpaeBoli sajjauu (6), MOHOCTbIO COOTBeETCTBYIOMMH Teopeme 4; a H Bo B 
XapaKTePHCTHYeECKOM ypaBHeHHH (5) CeqyeT 3aMeHHTb TOUKAMH CIEKTPOB ho 
Mv. Wpeesmbybix oneparopops A, u H6,, Mopoxaemblx OJHOM U TOH xe 
MOCJIEJOBATeJIbHOCTbIO t,—> + oo. 


(6) 


Oneccknl mefarormuecKHlt MHCTHTYT Ilocrynuao 
um. K. J. YuimucKoro ies IC ie hsye 


WHTHPOBAHHASA JIMTEPATYPA 


oni Pex inmm Kw, LUA Ti Net (1956), 2 Me AS Py tira, Ane 101; 
m2 (195d), = MAL Py aaa wn, DAH, 101, Noe (1955))" TATA Py taran, JAE, 
08, Ne 5 (1956). 
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Jlokxaanm Axanemuu nayx CCCP 
1958. Tom 118, Ne 3 


BJIATOBECT CEH]OB 


K BOMPOCY O PA3JIOKKEHHH PEFYJISPHO MOHOTOHHDIX 
®YHKUMM B PAA FOHYAPOBA 


(ITpedcmaeaexo axademuxom C. H. Beprumetinom 15 VII 1957) 


HeyaBHo MbI JoKa3auu (1), Nomb3yacb Metogom 3H. A. Taramauuxkoro (?)) 
TeopeMy O pa3JIOX%KeHHH HEKOTOPOrO KJlacca peryJIAPHO MOHOTOHHBIX (PyHKIA hh 
B pag Touyapospa. B HacTosuleH 3aMeTKe MbI JOKaxKeM 3TY TeOpeMy KJAaCChp 
YeCKHMH CpeCTBaMH HW BMecTe C TeM OOOOLIMM ee. T 


Ecaw B3aTb JHOOyIO MOCJIEMOBaTEJIbHOCTb & (29, &y, --+5 €n,+++3 Soe 
usu —1), TO cyllecTByIOT (YHKUMH, YMOBJIETBOPAIOWNe yCJIOBHAM i 
6,1 O(x) = 0, OR Vel i Oe (Pp 


TakoBbl, HampHmMep, MHoroweHb! [oHyapoBa, COOTBeTCTBYIONIHe y3ulamM 


(Sapo \ 
Key ls has os eens se praca (y 


KOTOpble MbI OyfeM OOo3HauaTb yepes P, (XxX), Tak TO 


x He tn Yy 
Po (x) = £0, Pp(x) =\ pdt | dts... \ Tic Oly, «tt == 14 
Xo xy Xn—-1 


PHC T= Exerti- i 
O6osHayuM uepes K, MHOXKECTBO PeryJAPHO MOHOTOHHBIX (PYHKUHH, yo) 
JIETBOPAIOWIHX yCJOBHAM (1), H Yepes K. — MHOXKeCTBO Tex PyHKuHH f (x) € KB 
yaa Kxotoppix f” (xp) =0 (n= 0, I, 2,...). | 
HerpyaHo BuyeTb, uTo, ecu f[ (x) € Ke, TO 
oo 
f(x) = Sev i™ Cy) Py (x) + R(x), 
v=0 
mace (x) One. 
Vis pa6or C. H. Bepnuretina (3,4) u3specruo, 4yTo B cayyae aOcomor} 
MOHOTOHHBIX (PyHKUMi R(x)==0, a B Cuyyae UHKJIM4YeCKH MOHOTOHHBIX (pbyni 


WH THNa cHHyca (KocHHyca) R(x) = Asin 5 x(R (x) = Acos a x) ie =: pat} 


Te (1) Mbl paccMoTpemM CJlyyal, Kora MOCMeZOBaTeJIbHOCTh ¢ NepHoguuna, f 
ycTaHoBusd, uTo R(x) = AR. (x), rye ASO u R.(x) ne sapucur or f (if 

Teopema 1. Muoscecmeo K: codepocum moacko oOnY dyNKyUIO, Cc mch 
HOCMb1IO OO HeompuyamenbHO2d NOCMOAHHOZO MHOWKUMeAA, eCAu nocaedoEls 
mMeAbHOCMb & COdepocumM OecKOHeXHOe “UCAO pas OOHY u my oe KOMOUnAYUN 
cocmosuyro U3 p> 4 uneHoe Buda 


., &,—8, ee c=+]. {i 


STO ycloBHe OyJeM HasbIBaTb yculoBuem (A). 
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Beuly BOSMO*KHOCTH 3aMeHbI x uepes 1 —x u f(x) aepes —f (x) moxem 
AONYCTHTb, MA oNnpeyeseHHocTH, YTO & =e,=—1, x, =0. Orpannuumca 
cuyuaem ¢ = | (cayyah « = —1 paccmaTpwBaeTcA anasorn4no). 

JloKasaTeJIbCTBO * TeOpeMbI OCHOBHIBAeTCA Ha CJIeMYIOWMX JIeMMaXx. 

Jlemma |. Ecau ycaoeue (A) 6binoaHeHo, mo nocaedosamearvcHocme (2) 
code prctum HeoepaHuueHHoe 4UCAO HYyAet U eOUHUY. 

JlemMa 2. Ecau 


[1 (x), fa @) tocnies lanl) ondrag (5) 
nocredosameronocme dynKyut, npuxadaesncawux K.,ufn(1) <A, n=1,2,..., 
moO U3 (5) MOSKCHO U3ZBNeELb LAaCMUYHYIO NnocaedoceameAbHocmb 


fins lee eats et OOM 


OA KOMOpoti cytwecmeyém npeder 
limps Ole ye Os edo tee COE. 


HokasaTeJbcTB He TIpHBOJHM. 


* 
V3 memmbi 2 BbiITeKaeT, uTO K. cokepoKuT Hevcuesaiomlyio cpyHKuMIo R (x), 
HOpMHpoBaHHyto ycuioByem R(1) = 1. JlevictBuTenbHO, B KavecTBe (5) ocTa-~ 
-TOYHO B3ATb NMOCeOBaTebHOCTb MHOFOWJICHOB 


4 


Pr (X) = pap Pn (2), 


P,r(1) =1. 


IIpH momo Teopemp! Posian oKa3biBaroTca semMbI 3 nu 4. 
JIemma 3. Ecau f(x) npunadnsenum K; u f(1)=1, mo ypueHenue 


me (x) — P® (x) =0, n=1,2,..., umeem odux u moacko oduK Kopenb 
én € (0, 1) npu pests 2 Sl: 
JIemma 4. Ecau f(x)ug (x) npunadaexcum Ki u ypaenenue 7? Qq— 
— g(x) =0, R= 1, 2,..., umeem Kopeno &, € (0, 1) 02a NeKomopoeo yeanozo 


HeEOM puuameNbHOZO ke mo amo ypaeHeHue umeem KopeHb &€(0,1) u Oar 
Kancdo020 R> ky. 


, 


Tlyctb y<CMg<c...<CMp<C...—MOCMeEQOBaTeMbHOCTb HHJICKCOB, quia 
KOTOPbIX 1, En)+-+>€n,»+++—MepBble WieHbl! KOMOMHallMH (4). Torga 
Sap m = | Ana m=1,2,...,p—2; en, = &na,tp— = 1; Xa,ptm=0 AA 
m=1,2,..., p—3; Xn, =%Xn,4p—2 = 1. Hoxamem HepapexcTBo 

= Si Pr, (I) Pry-tp—2 (1). (6) 

JlevucTBHTeJIbHO: 

ee ty Pees 1 
Pry+p—2 (x) = 3 \% dt, \ dts eee \ Tap—1 dtn, \ re dt SS 
Xo xy *np—l tnp 
x ty | 
4 
st oat aps (ayes ett \* at 
Ve UM cy HO 
\ Tnp—1 du > ema mri (x) — atin tt). 
*np—1 \ 


Tlonaraa x = 1, Haxogum (6). ae 9 2 


* Ha BO3MOXKHOCTh TakOrO KJlaccHy¥ecKOrO JlOKa3aTeJIbcTBa OOpaTH Moe, BHAMAaHHE 
npod. A. A. TaramauuKui. 
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Jlemma 5. Ecau f(x) €K;, mo: 
I. | FO (1— xn) |< fe) (1 — Xap) }, 7=9, 1, 2,.-. 
Il. =f Ole 
~ Pa, 1) 
Cs 
np 
JLoka3aTeAbCTBO. 


L, | FO (1 — xa) | | FO (1 — ta) — FO (%n) | = | 1 — 2x LP © < 
<j ped — Xn+1) |: 


ofp ee 


pal 
1 t, Np, 
Il. f(l) = cdl, Le \ yea Sah) atte 
Xo xy ip 


< ey, f° (0) Pn, (1) = — jf O) Pa, (1). 


Ill. Ecm f(x) —neucuesaiomaa dynkuua, to f(1)40. Ws nemmpr J 
culehyeT, ITO ypaBHeHHA 


| 1 n — S(n — 

© (x) = rail A h-+p—3) (x) — purr? (x) ry 
7 p 
o’ (x) =0 (1 


UMEIOT, COOTBETCTBEHHO, KopHu &’ u &” € (0,1). Herpyguo BugeTb, uro O< &” << E 


ie cae a . Met yrBep»xqaem, uto o(1) <0. TlelictBurens- : 


Paytp—2 (1) | 
HO, ZomycTum, uro o(1)>>0. Torga G6yyem umetb o(1)=0(1)—o(&)= 

= (1 —&’) (y/— &")9” (4) > 9, rye 1 > “eS eso CJleHOBaTeIbHO | 
oi") SO HS “GS Ww frie) (x) <0, x€[0, 1], tT. e ¢(1) <0, 


C apyrou cropoubt, N=755 Lee <0, aro goKasprBaet TILE 


Jlemma 6. Ecau f(x) u g(x) npunadaexcum K; u f (1) =1, g(ly<i 
< csr mo mynkyua h(x)= f (x) — g(x) moowe npunadaescum K3. 
Jloxa3ateapbetsBo. M3 memmpr 5 uw (6) HaxoquM 


(np, +1) (np-+P—8) g (1) pa ae (np) 


Um Sr 
(oe (iG (7) 

HetpyfHO BugeTb, uTo | 

—j{"(Q>U— [FO], —g™ (x) <Ud—»| ge" (1)|,  @F 


TaK KaK &,, = —1, 2,41 = &a,+2 = 1. V3 (7) u (8) cnegyer, uto ypaBnenner 
pow (x) — g"" (x) = 0 He umeer peleHHa B uHTepBavie (0,1). Orcioga, B cHuryil 
yiemMbl 4, culefqyeT, ¥TO dynKuusa h(x) = f (x)— g(x) perynapHo mMoHoTOHHal 
Ha cermente [0,1], Tak kak NOcMeOBaTeIbHOCTD {n,} Heorpanuuenna. C Apyrouit 
cTopoubl, A (X,) = 0, 0 =0, 1, 2,..., u A(x) >0 ana x €([0, 1). U3 storom 
cileqyeT, uTO A(x) € Ke. i 

Kak MbI yxke OTMeTHJIM, CylecTByeT Hevcuesaioman dbyuKuua R. (x) € K.,) 
aa KoTopoh R.(1) = 1. | 
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JIemma 7. Ecau f(x) €Kz, mo f (x) = AR. (x), ede A=f(1)>0. 
JlokasatTeabceTBo. DyHkunA 


h (x) = Re (x) —cf (x) Ki, | (9) 


—2 
ecJIH US Oren: O6osHauHM Yepes C, HaHOoubIyI0 HOCTOAHHYy!O C, 


yHoBsetBopsioutyio (9). Takopaa cyulecTByer B curly 3amKuytoctu K,. JoKa- 
mem, uTO R. (x) — cof (x) =0. Ecam 9T0 ue tax, To R.(1) —c,f (1) >0 4, 
B CHuly JIeMMBI 6, CyulecTByeT KOHCTaHTa p >O, Aaa KoTOpoH hy (x) = h(x)— 
—p} (x) €K.. Ho hy (x) = R. (x) — (cy + 9) 7 (x), uro mporuBopeunT BHIGOpy Cy. 
Ilomb3yacb memMoli 2, MOxHO NOKa3aTb, YTO CyuecTByeT Mpeyest 
Pr (*) 


lim pay = Re (*)s ETO; eS 


Herpyquo sBuyeTb, uTo semMa 7 MpegcraBsaer coOoh TombKO Apyryto 
(bopMy.IMpoBKy Teopempl 1. . 
|  SameTuM, 4TO ycnopue (A) BbImomHAeTCA TOorfa H TOMbKO Torfa, Korga 
|MOCENOBaTeIbHOCTb THMOBBIX uucem (5) Ay, Ag,.--,Any--- COMeP2XHT orpa- 
|HMYCHHY!IO YaCTHYHYIO TOC OBaTeJIbHOCTb. 

Ecsm nocjeQOBaTeJIbHOCTh © NepHOAM4Ha HM ee IPHMUTHBHIM nepvoy g > 3, 
TO MOCJEQOBaTeJbHOCTb ¢s YOBJIeTBOpAeT ycuJloBHio (A). 

B (‘) qoKaspiBaeTca, 4TO ecuIM ¢ TepHowquywHa uv g—ee repuog, To R, (x) 
yAOBNeTBOpAeT AudppepenuvasIbHOMy YypaBHeHHI0 


FO (x) = asf (x), a>. 
STO yTBepxKeHHe cJleqyeT H3 JeMMbI 7 BCsIeACTBMe Toro, 4TO, ecu | (x) € Kes 
to u f() (x) EK. 


Matematnyeckui HHCTHTYT 
Coulickoro yHuBepcuTeta Toctynuso 
Codus, Bonrapua 3 VI 1957 


IMTHPOBAHHAA JIMTEPATYPA 


15. Ceugos, JAH, 110, Ne 1, 27 (1956). 2? A.A. Taramanuuxu, Toquwaux 
Ha Cocpuiick. yHus., 48, Ku. 1, 4. 1, 69 (19531954). %C.H. BepumtTetu, Cop. cou., 
1, 1952, crp. 370—425. *#C. H. Bepuwtetu, Co6p. cou., 2, 1954, crp. 493—516. 
5'C.H. Bepumteu, Co6p. cou., 1, 1952, crp. 350—360. 
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Jloxxaygn Axagemuu nwayr CCCP 
1958. Tom 118, Ni 3 


MATEMATHK.} 


HW. B. CYXAPEBCKHH 


O »-YCTOMUYMBOCTH PEIWWEHHM ONEPATOPHBIX YPABHEHHM 
B MPOCTPAHCTBE BAHAXA 


(IIpedcmasaneno axademuxom B. H. Cmupxoeoim 15 VII 1957) 


Tlyctb np KaxqoM A u3 OfnOcBASHOM OOnacTH A MJIOCKOCTH KOMMVIeKCH 
HOO NepeMeHHOrO OMpefeweH JIMHeHHbI BMOJIHE HeMpepbIBHBIH OMmepaTop Aa} 
oToOpaxKalollui OaHaxoBo mpoctpaucTBo E B Eq) CE, mpuyem Ay) aaJMTE 
YeCKH 3aBHCHT OT A B OOsactH A B CMBICJIe CXOQMMOCTH 10 HOpMe: B OKPéf 
CTHOCTH KaKMOH TOUKH Ap>E A 


Aq = x (het ho)? A;, Q) 

j=0 / 

rye A;— mmuelinpie (orpaHHueHHbe) onepatoppi. Jlomyctum, 4To Ay) OOne 
faeT XOTb OMHOH peryaapHo TouKoH B A. Torga (1,2) Ra = (J —Aa)t- 
Mepomopubii B A oneparop. 
O6o3Hauum uepes Fy MoxNpocTpaHcTBo mpoctpaucTrBa E£, cocTosulee Fs 
TaKHX 9JIEMeHTOB f, YTO ypaBHeHHe 


Ge Ay ih ( 


TIpH @HKcHpoBaHHOM A€ A paspemuMo. PemenHe ypaBHeHusa (2) B perymApHO, 
Touke A (F, = E) Oyjjem oOo3HayaTb Yepe3 Uy. 

OnpemeneHne. SHauenne A, € A Ha3soBeM TOUKOH YCTOHUNBOCT | 
onepatopa Ay), eCH pH KaxKom f € Fy, cywecTByeT 


lim Un, = U,) ( 
Ado 


B CMBICJIe€ CHJIbHOHM CXOXMMOCTH *. 
IIpH 3TOM, OYeBHAHO, U,) CCTh pewleHwe ypaBHeHua (2) mpH A=A, Ih 
ecJIM TOUKAa es peryJApHa, TO Uy.) = Uy,. Pellienue u,) MbI Ha30BeM A-ycToOilt 
UHBBbIM. | 
K ToukaM YCTOHYMBOCTH MpHHaiexKaT, OV€BHAHO, BCe peryJIAPHbIe TOUKD 
onepatopa Aj). Ho rouku chekTpa MOryT H He ObITb yCTOHYMBHIMH B _ykasaljs 
HOM Bbilue cmbicye. Hanpumep, ecm Aj) = AA, TO HM OAMH KpaTHbIli NoOAKe 
PeE3SO/IbBEHTbI HE SIBJAeTCH TOUKOH YycTOHYHBOCTH (3TO HeNOcpeACTBEHHO CJ). 
ayeT u3 Teopembl | HacTosujeH 3ameTKH). Llenmb HacTosmeli 3aMeTKH CocTOrfe 
B BbIACHEHHM KPHTepHeB YyCTOHYMBOCTH TOUeK cleKTpa omepatopa Aa), SaBlhe 
callero OT nNapametpa A BooOmle HeJIMHeHHO, HM CBOCTB A-ycTOHUMBBIE 
pelueHHi. ; 
Ilycrb A,—TO¥Ka cHeKTpa onepatopa Ay), B OKpecTHOCTH KOTOpCh. 
Ria) Meet pa3vioxKenve 
+00 
Raj) = >) C= AR 


j=—m 


* HerpyqHo moKasaTb, ¥TO, ec Mpedem (3) we cylecTByeT B CMBICMe CHABHOL cxon 
MOCTH, TO OH He CyleCTByeT H B CMbICMe ca6ol cxoAMMOCTH. 
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n 
{uj};-1 — ©a3suc coCcTBeHHOorO NOAMpocTpakcrBa E, onepatopa Avy,); 
V}j-1 — Oasuc coOcTBeHHOro nognpoctpanctsa Ey conps2KenHoro onepaTopa 


3.) (Epes NpOCTpaHcTBO (yHKIHOHaJIOB, COMpAxeHHoe c F). 
V3 pasnoxennit (1), (4) a paBencTs 


Ray (f — Aa) = F — Aa) Ray = 1 (4) 
eneqyeT, 4TO 
| 0 upu k = —™m; 
I+ NA;R_; tpn k=0; 
deere. > Sy 5) 
. m+k 
> AiRe-i mph k>>—m, k=-0; 
j=1 
(0 npu k= —m; 
L R_;A; upu k =0; 
Rud =A) =} i iA; Up 6) 
| m-+k 
| Sd) Re-Ai mpu k>>—m, k=0. 
= 
Vis papencts (5), (6) BuazHO, 4TO onepaTopbl Ry, Ru», ..., Rm KOHeU- 
Horo paHra, mpHyem 
Romf = dy yt, () (7) 
i, j=1 


(y,;—cKasappt). IIpH momouim Tex xe paBeHCTB (5), (6) merko ycTaHOBUTb 
cjieqyioulee TpeAoxKenve. 

Teopema 1. Bcakuti npocmott noatc ho pesoAbseHmol ecmb mouKka Ycmou- 
4Uu6OCMU, npu4em h-YCMoliuUuEoe PeWleHUe Uy.) OOHOSHAYHO 6blIOeAKEMCA U3 
n-napamempuueckoeo cemeticmea pewlenutl ypaeHeHuAa 


Wali fon (i CE.) (8 

ycaosusmus 
V; (AyU(,)) = 0 (j = ike Oo H n). (9) 
Ecau oe hy —Kpamnoill noawc pesorvbseHmMol U npu amom GynKyUonaaol 
;(f) =V;(Aif) (j= 1, 2, ..., 1) aunetino Hesaeucumol 6 E, mo Xy He npu- 


HadNeHCUM K moUuKaM Ycmotiuueocmu. 

B cBA3H ¢c 3TOH TeOopeMOol MpedcTaBIseT WMHTepec MoOsyyeHHe HeoOxogH- 
MOrO HM ocTaTOUHOrO YCJIOBHA, pH KOTOpOM COOCTBeHHOe 3HayeHHe A, eCTb 
MpocToH mosioc pesouIbBeHTbIl. Takoe ycJlOBHe COJepxKHTCH B CJleqyloller 
Teopeme. 

Teopema 2. J[na mozo umo6el noatoc i, pesorvceenmel Ry) Ova npo- 
cmoim (m= 1), Heo6xodumo u Oocmamo4Ho, 4mobet 


det (V/(Awi)} 0, (10) 


“ 
UAL, 4MO PABHOCUALHO, UMOOoL CoOcmMBeHHOle NOONpocmpancmea Ey, u Ey umeau 
Gasucot {ui}, {V4}, OuopmoeoHaAbHble OMHOCUMEeALHO ONepamopa A: 


V2 (Ayu) = 84). (11) 


Teopema 2 aBaneTcH O6o06uleHHeM H3BecTHOrO pesysmbTaTa Typca (*) 0 pe- 
3O0JIbBEHTHBIX AQpax, OTBeYAIOWIMX ypaBHeHuimM PpeyrowbMa. 
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Teopema 3. JTycmb \) — coOcmsennoe sHauenue padea n= 1 (npu smomy 
eoobuje Kpamxnocme noawoca m> 1); u,—coOcmeeHnHolll anemeHm onepamopaly 
Ag.) = 4p; Vi ~ coOcmeennoti ynKyuonan conpsocennoeo onepamopa Ag,)-\i 
Toeda neobxodumoe u OocmamouHoe YCAoeue NpUNAadAeHCHOCMU hy K MoUKaM|y 
ycmotiuueocmu cocmoum @ mom, umoboel 


V, (Ast) = 0, (12) 


20e unOeKc s onpedeneH ycaoeuem: V,(Asf) — nepeoui He paeHolli mosicdecm-) 
BEHHO HYMO (PYAHKYUOHAN 6 nocAraedosameAoHocmu * . 


Vi (A,/), Vi (Adf), e350 » Vx (Arf), "eer (13 


IIpu amom xapakmepucmuyeckum ceoticmeom, eoldensiolyumM h-ycmotuusoe I 

peiwleHUe Ui,) U3 cemelicmea peweHutt ypasHenua (2) npuU A =h, u FEF), 
Aeanemcna paeerncmeo ; 
V, (Astty,)) = 0. (14)ir 
Jloka3aTeubcTBo. OrmerumM mpexke Bcero, 4TO hy ABIACTCH TOUKOU 
ycToHuvBocTu Torfqa H TOJbKO Torga, Korqa R_»f =0 (R=1, 2,..., m)’ 
mp so6om f€F,,. Ho aaa sToro HeoOxoquMO HM JocTaTOuHO, YTOOK! MpHy 
Beex [GE 
Roi egal) (Re aa (15) 


Te Zm—n — HeKOTOpble (PHKCHPOBaHHbie 9/IeMeHTHI MpocrpancrsBa E. Jkocraroq- Ff 

HOCTb TaKHX IpeAcTaBseHui omepaTopoB R_, oyeBuynHa. HeoOxoqumocTbh xe # 

MOXHO JIETKO YCTAHOBHTb TIpH MOMOLWIM paBeHcTsB (5). 
JjomycTuM cHayaa, uTO s = 1, T. e. 


V, (Aif) #0. 


Ecam upu 9Tom V,(A,u,) «0, To, B cumy Teopam | uw 2, k, —To¥Ka ycroauu- | 

BOCTH H \-ycTOMYMBOe pelleHHe yOBJeTBOpAeT ycwoBuio (14) npw s=1. 

Ilyctb tenepb V,(A,u,) = 0 Hu, caeqoBaTesmbHO (Mo Teopeme 2), m>1. Tora. 
) 


(cM. (7)) Rf a yuyV, (f) (y= 0) H 
R—mti (I — Ap) f = Yui (Arif), 


MW, Tak Kak V,(Ajf)=£0, To R_m4, He NpescTaBuM B Bue (15) u, Takum o6pa-} 
30M, Ay He ABJAeCTCH TOUKOH yCTOHYMBOCTH. 
PaccmotpyM csyyat s>>1. Torga m>1 u 


Remi =2Vilf) (lL<j<p=min {s, m}). (16) 
JleticTBHTeJIbHO, 
(I — Ao) Rem41 f = yAit Vi (Ff); 
OTKY Ja 
A Roe = UuyV (f) + x,V, (f) (iE x1 Loa 4) 
0) 
Rem4i (I — Ap) f = yu (Arf) = 0, 
culeqopaTesbHo, V=aV, («—cKanap) M Mpeycrapmenve (16) npn j=[ 
uMeeT MecTo. AHaJIOrH4HO, ecw w >2, TO 
(I — Ap) R-mtof = yAets Vi (f) + Air -Vi (7) = x2-Vi (Ff), 
R—m+e (Lf — Ao) f = yur-Vi (Aof) + 21-Vi (Arf) = 0, 
oTKyAa cmeqyeT, uro (16) cnpapeqauBo u upw j=2, ur. o. 
* Jlerko BUAeTb, YTO TaKOil HHZeKC S BCerga CyMlecTBYeT: ecuM OBI lipH Bcex & = 1. 2. | 


u mo6om fGE V,(A,f)=0, To B HeKoropom Kpyre |A—2y|< 6nI0 6nI Vi(4,,) = 
=V,(A,, \f) =Vi(f), 4To HeBo3mo2xKHO, H6 » 
(AY) 1(f); 2KHO, HOO cleKTp onepatopa A,,, qucKpeTen. 
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IlokaxKem Tenepb, TO m>s H, CeqoBaTebHO, p=s. 
Ecum ‘Ol ObIIO M<s, "oe (6) u (16) caeqoBaso 6p, uTo Ry (I — Ap) Uy = 


=u, + 3 R_; Aj, = uy + sii V,(Aju,) = u,, 4TO HeBO3MOxKHO, TAK Kak 
1 j=1 
( — Ay) UO. Virakr ois: 
hi=1 


Ecau m=s, To 0=R, (J — Ay) uy =u, + >) 2m—1V1 (Ajty) + R-mAmty = 


i=1 
etl + yV1(Amts)},.  OTKY Aan ya (Anta) = WV (Ass) = — 1, 1 & 
Vi (Astts) 3 0. 
s—1 
Ecm me m>s, TO 0= Riniys .— Ap) = >, Rens Agaitly = 
: J=0 
SI 


= UV ,(Astty) + >) 2jV1(As_j Uy) =yuyV 1 (As), H, TAKUM O6pa3om, V,(Asu,)=0. 


j=1 
Mrax, ecam V,(A,tt;)-0, TO m>s; ecam xe V,(Asu,)=0, TO m>s. 
B neppom curyyae, Kak 9TO BHAHO 43 (16), 4g —TOUKa ycToluuBocTH. Bo BTo- 
pom ciyyae (m>s) R_mis(l — A) f = yu: (Asf) = 0. CreqoBatenbxo, 
R_ mts He MpeycraBuM B Buse (15) HA, He ABJAETCA TOUKOM ycTowuHBocTH. 
| Hanee, ecm m=s, To, oveBHAHO, Ug.) =Rof (fF €Fr,). Kpome toro, 
iva (5) cmeqyeT, ITO 


(I — Ay) Ref = 3A Real =aVAyReabesoReb he Fa) 
oTKy Ja a 
Vi (AsRof) = Va (Ul — Ag) Ref) — SVs (AReif) = 0 (FEF): 
j=l 


Takum o6pa3om, V,(Astt,)) = 9, mpuuem, Tak Kak Vj,(Asu,)=40, 970 
YCJIOBHE OMHO3HAYHO BbIJeMAeT A-YCTOHYMBOE PeIIeCHHe Uy,) H3 OHOMApaMeTpH- 
YeCKOrO CeMeHCTBa pellleHHH, YEM H 3aBepllaeTCA MOKa3aTeJIbCTBO TeOPeMbl. 


XapbKOBCKHM MOMMTeXHHUeECKHH MHCTHTYT Tlocrynuso 
um. B. VW. Jlenuna 12 VII 1957 


LMTHPOBAHHAS JIMTEPATYPA 


“bi Wh W@ocOS iim, MUNG 7s INS A CORO a, =< ep 12, 2a A sO, Wn, More 
qucck. Matem. uuct. AH TpysCCP, 19, 163 (1953). %9. I ypea, Kype matematuueckoro 
aHanusa, 3, 4. II, 1934, crp. 883—84. 
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®OPMbI B CJIYYAE KPHBOJIMHEHHOM FPAHHIbI PA3EJIA 
(IIpedcmaeaexo axademuxom B. H. Cmupxoeoim 12 VIT 1957) 


B npwoxKenuax TpeAcTaBsaAeT WHTepec MpoOJlema OTPaxKeHHA H TpeJIOMJ 
HHA HeCTAaMMOHapHbIX BOJIH OT MNPOH3BOJIbHOH MOBeEPXHOCTH pa3yesa UByy 
yupyrux cpeg. Ecmu paccmMaTpuBaTb sTy npoOulemy pH NOMOWIM sy yeBors 
MeTona (1), TO OHA eCTeCTBeEHHbIM O6pa30M pa3sOuBaeTCH Ha Be 3aaurp 
1) onpegemenve nomeH OTpaxKeHHbIX HM MpeJIOMJICHHBIX BOJIH B OOJIacTH MIprii 
MCHHMOCTH TeOMeTPHYeCKOH ONTHKH YMPyrHxX BOJH HU 2) H3y4eHHe TOJIOBHBIf 
(qudcdparupoBaHHbIx) BowH. B HacTOAUeH 3amMeTKe paccMaTpHBaeTcaA (B HYJIEly 
BOM IIpHOJIMKeHHH JIyyeBoro MeToga) Neppaa 3aqaya. B 9TomM npHOnmKeHHp 
OKa3bIBaeTCA, YTO BbINOJHACTCA IPHHUMN w30MpoBaHHoro dviemeHTa. lasek 
ompeleseTcA Ove OTpaxKeHHOH (MpeJIOMJICHHOH) BOJIHBI B JOOOH TOUKEP 
Bropylo s3aflauy B cuJTyyae MpOH3BOJIbHOH MOBepXHOCTH pa3esla pa3spellHTil 
moka He yflaeTca. fi 

Ilyctb Be ympyrve cpefbl, XapakTepH3yemble MapamMeTpaMH i,j, Bw; H pil 
pa3eJleHbl NOBepxXHOcTbIO S MpOH3BOJIbHOH (bOpMbI, IPH Nepexoye yepes KC} 
TOpy!O OCTaIOTCA HEMPepbIBHbIMH COCTABJIAIONIMe CMeUIeHHA HW Hallps»KeHHS—E 
Ha mopepxnoctb S majaeT ynupyrad Bova, PpOHT KOTOPOH coBNayaeT c ABEL 
*KyWeHcA NOBepxHOcTbiO Ly. B npeAnoo*KeHHH, YTO B KaxkJoH TouKe S u LB 
CYIECTBYIOT HeMpepbIBHble pafMycbl KPHBH3HbI, TpeOyercaA onpeemHTb NOW 
OTPaxKeHHBIX HM MpeJIOMJICHHbIX BOJIH. [lou cmMemleHuH BOJH WelecooOpa3sHs 
HCKaTb B OKPECTHOCTH BOJIHOBEIX (PPpOHTOB (MOBepXHOCTeH paspblBa t= (x, Y, 2} 
B Bue 


© \ 
Vv | 
uy, = Im Suntn (t — 7), @ 1 
n=0 4 
rye 

() = 0). 4) 
v v v 1 
Up, =>) Unnt ; 3 | 

k=1 
(v) oink | 
Unk =e nee (Ries. 2.3): (i | 
oe ae (t—t,) | 
t—vt = Spl : 
in(t—s) =\ Todo (>). G 
(Oy) “i 
Besmunna ty (x, Y, Z) ABAAeTCA 9HKOHAIOM COOTBeTCTBYIOUero BOSMYLLely 
Hus. ByeM CuHTaTb, UTO HHAeKc y= 1 oTBeyaeT 3aaHHOli Nazarouseli BomHeEh 
a MHeKChl y= 2, 3,... OTHOCATCH K WCKOMBIM NOAM OTpPaxeHHBIX npel 


JOMJICHHEIX BOTH. Beauuuny ul’, OyeM Ha3bIBaTb KOMMMNeKCHOLi amity Jo 
n-ro l1pHOsmKenusa B R-f Komnonente. Enunwanpre Bextopp ty? (k= 1, 23am 
yqoOuo BbIOvpaTb tak, uTo6snr tt! nu tf? nexann BnnocKocTH, KacaTembHol 
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K NlOBepXHOcTH Ly *ponTa BOMHEI, HMeloulei MHJeKc v, a opt t$? Obit Ha- 
MpaBJIeH BYOb HOPMaJH K 9TOH NMOBepXHOCTH B CTOPOHy pacmpocrpaneHua 
BovlHbI. M3 ypapuenui Jlame cuefqyetT, yTO B OOUleM culyyae WO) FX) 


ns (2 > 1), 

Mbt OyeM HHTepecoBaTbcsA ‘HY JIeBLIM mpHOumxKenvem. Ec mpv 93TOM 
MHJCKC V OTBEUaeT nonepewHou BOJIHE, TO, Kak HM3BeCTHO, BOJIHA OK&3bIBaeTCA 
NOJAPH3OBaHHOH B MVJIOCKOCTH, KaCaTeJIbHOi K COOTBeTCTBYIOUIeH NOBepXHOCTH 


pouta, T. e. MOxKHO cunTaTh uf’, = 0. Ipu paccmorpexuu mpoueccos oTpa- 


XKCHHA OPTI WesecooOpasHo BbiOupaTs Tak, UToOnI t\” jexa B mMvOcKOCTH 


nazenua, a ti? B nepnengukynapHoli K Heli mocKocTH. 

B cayyae MpowOMbHO BOMHBI TiepBoe claraemoe pga (1) oKa3sbiBaeTca 
JHHEHHO NOMAPH30BaHHbIM, T. e. MOXKHO NoNOKUTS uy) = ul’) = 0. 

Ecum mogctaBuTb pa3ioxeHua (1) Aaa magarouleH, oTpaxeHHbIx u mpe- 
JIOMJICHHBIX BOJIH* B TpaHHYHble YCJIOBHA H MpHpaBHATb Apyr Apyry Kosp- 
@UUMeHTbI, CTOAUIHe Nepex dyHKuHAMH f,(t— ty) H UX TpOW3BOHbIMH, HMelO- 
MHMH OJMHaKOBbIM XapakTep pa3spbiBa, TO NOJyYaeTcA amreOpauyecKkan cucTema 
IA KOMMJI€KCHBIX HATeHCHBHOCTeH Uy. 

Peyuenua asreOpawyeckoH cHCTeMbI JA KOSPPHUMeEHTOB, CTOALIMX Mepey 


} 4 o 4 oo o 
—gyukuvei f)(t—), wMeromlei HanOojee CHbHbI pa3spbiB, MOryT ObITb 
| 3anMcaHbl B Bue 


wir | gVE =u (R= 1,2 9=2,...,5), ©) 


rye x‘) — COOTBETCTBYIOWHH KOMMVJICKCHBIH KOSPPHUMEHT OTParKeHHA (TIpeJIOMe 
JIeHHA) [JIA NJIOCKOM BOJIHBI, NafarouleH Ha MVJIOCKOCTb pa3yesia NOX TeM xe 
yrsiom magenua «. Popmyvia (5) MpHMeHHMa TO/bKO B OCBeLIeHHOH OG6WacTH. 

VW3 pbipaxenua (5) BHAHO, ITO JIA HyweBoro uyeHa (1) BBITOJIHAeTCH 
TIPHHUMN W30HPOBaHHOTO 9QJIeMeHTa, T. €. Mafaioulad ympyranA BoJIHa OTpa- 
2KaeTCA OT KPHBOJMHEHHOH rpanvlbl B KAKO TOUKe TaK, Kak OTParxKaslacb Obl 
MIOCKad BOJIHA OT MaJlOrO 93JIEMeHTa NVIOCKOCTH, MpOxoAaueH uepes Ty x*e 
TouKy. OObIuHO STOT NpPHHUMN nocrysupyetca (*). 

Uro6bl onmpeqenvuTb ruiaBHylO YaCTb MOA OTParxKeHHOH (MpesOMJIeHHOH) 
BOJHBI B JHOOOK Touke M, cueqyeT yuecTb reomMeTpHyecKoe pacxoxKeHHe 


o Ve ; 
COOTBETCTBYIONeH BOJHbI, KOTOPOe MbI OGosHayHM yepes V doy” / ds”. Torga 
KOMIJIeKCHad MHTeCHCHBHOCTb B TOUKe M onpeyeuseTca u3 


do”? 
wave / (6) 
do 


JIerko BHJeTb, YTO B OMHOPOAHOH U38O0TPONHOH cpeye 


cia een X 7) 
=, ? 
do'”) (r\) + 2) (rf) 4-0) 


rge rf), r$) —rnaBubie paxvycbl KpHBH3HbI NOBepxHOCTH (ppoHTa oTpaxeHHolt 
(IpeJIOMMeHHOM) BOJIHbI B TOUKe Nafenua A; /— paccTOAHve BAOJb Jy4a OT 
Touku A jo TouKn M. 

Ecam ompeyesutTb r\, r$? mpH nomomM MpocTEx reomeTpHyecKHX paccmoT- 
penul ** vw Bocnob30BaTbcA opMy.loH (7), TO AJA TeOMeTPHYeCKOrO PacxoOx*K- 


* Ina yrsioB noxeHua &, OObIUNX NpeseMbHOIO yrsla, HEOOXOAMMO yuyeCcTb Noma 9Kpa- 
HHPOBAHHbIX (NOBePXHOCTHBIX) BOJIH, MMeIOWIMX pa3PbIBbI TOJbKO Ha rpanuue S. 


** SIBUbIX BbIpaxKeHHA [JIS r) MbI 3eCb He MPHBOJMM. 
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JIeCHHA OTpaxkeHHO (MpeOMMeHHOM) BOJIHbI yacTCA MOJYYHTb BbIparxKkeHue 


dol”) cos 3, 


elo’ 
V wo V cos? B, + (A, + B, cos? 3)! + (A,B, — Cy) 


OF 


B KOTOPOM 
m,Cos?a | m, Cos a + eosipy 
Ay = 7) I Ri ? 
ul 
m, m, cos a + cos 3, 9) 
By= oo, a ee eaainae (9) 
pm, cos o.sin 2p) 7, 4 “4 
C= eo) 
ref r 


2 
(m cos a + cos B,) sin 20 y) 4 )| 
( Ri Re ‘ 


B dopmystax (9) BBeeHbI CeLyroulMe oOo3HaueHHa: B, — yroul oTpaxkeHuA 


(npeiomnenua); Ry, R, u r{”, rf? —raapuple pagquycbl KpHBH3HbI NOBepXHO-fi 


ctei S u X,; Ry ri) — paquycel KPHBH3HbI HOPMAJIbHBIX CeUeHHH NOBepX-f 


Hocteli S u L, B mulocKocTu nagenua; R, u r\ —paquychl KpHBH3HbI HOp-p 
Ma@JIbHbIX ceyeHHH ospepxHocteH S uw 4, B MJIOCKOCTH, NepmeHMKYJIAPHOH jE 
liockocTtH nageHua; © u ) —yruabl, OOpa3s0BaHHble Me*KAy MOCKOCTbIO"# 
MajyleHuA W raaBHbIMH MyIOCKOCTAMH NoBepxHocteH S u %,. 


Hopmab K moBpepxHocTu S oOpasyet TynoH yrou c opTom t Payuycsry 
KPHBH3HbI HOPMaJIbHbIX CeyeHHH NoBepxHocteH Ly, u S cunTaorcaA NoOKU-F 
TCJIbHBIMH, €CJIM COOTBETCTBYIOWIMe STHM TOBEPXHOCTAM OPTbI HOPMaJielt Ha- 
IIpaBJIeHbl B CTOPOHY OT WeHTPOB KPAMBH3HbI HOPMaJIbHBIX CeyeHHH. Bee 9TH 
BeJIMYHHbI ONpeseAIOTCA B TOUKe NagenHa. B cbopmyviax (9) BepxHHli 3HaK: 
OTHOCHTCA K OTPaxKeHHOH BOJIHe, a HHXKHHH -— K TIpeJIOMJeHHOH. . 

Teomerpwyeckoe pacxoxwKJeHHe oOpaiaeTcd B GOeCKOHeYHOCTh B TOUKAaXs 


boxycuposku (npa /=—r{”) nu cranoputca uucTo MHMMBIM, Korga ry) <¥ 


yer, is tbopmy (1) —(4) cmeqyeT, 4ro KOMMJIeKCHOCTh TreomMeTpH4ye- 
CKOrO paCxXO*KJeHHA MPHBOMHT K H3MeHeHHIO THNa pa3spbiBa. 
B 3ak.0deHHe OTMeTHM, uTO dopmyvia (8) mepexogauT B dopmywty Pu6- 


neta — Bapxepa (3) (npu m= 1, r{? =r\?). B nekoroppix yacTHBIX cayuaax 
yHaeTca JOKasaTb ee TORMECTBCHHOCTh C TEH3OpHOH tbopMysol B. A. Doxa (4). 
ABTOp C4HTaeT NPHATHBIM QOJIroM mpHHectH OsarogapHocts I. MW. Terpa- 


IWeHIO 3a PA] WeHHbIX COBeCTOB. 


(1) 
3. 


JlenuurpaycKkuit rocyJapcTBeHHbIli yHuBepCHTeT Tlocrynuao 
um. A. A. )KqaHopa 21 VI 1957 


UMTHPOBAHHASA JIATEPATYPA 
1 B..M. Ba6a4, JAH, 110, Ne 3, 355 (1956). #8 TA. Ckypaaws, Yee 


CCCP, cep. reocbus., Ne 2, 160 (1957). *®H.J. Riblet, C.B. Barker, J. Appl. Phys.,4 
19, Ne 1, 63 (1948). * B.A. Bok, KOTO, 20, No 11, 961 (1950). 
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Wornagp AKkagemuu nwayr CCCP 
1958. Tom 118, Ni 3 


PHSHKA 


A. A. APHIMHOB u A. K. MYCHH 


TEPMO3MHCCHA SJIEKTPOHOB C YIJIEPOAHbIX YACTHL 
(ITpedcmaeaeno axademukom B: H. Kondpamvesoim 10 VI 1957) 


Bonpoc 06 SMHCCHH 9/IeEKTPpOHOB C YIrJIepOAHBIX YaCcTHIL BOSHUK B CBA3H 
€ fOMbITKaMH OODbACHEHHA AaHOMAJIbHO BBICOKOH 9JIEKTPOHHOH KOHUeHTpallnn, 
HaOuofaBiueica (1,7) B OoraTbIX yrseBOJOPOAHbIX MaMeHax. OToT Boupoc 
paccMaTpuBasicaA B padoTe (*), B KOTOpOH, OHaKO, He YUHTHIBaICA OOpaTHbIt 
Mpolecc — peKOMOWHALHA ZJIEKTPOHOB C NOJIOXKHTCbHO 3apsxKeHHbIMU yruie- 
pOgqHbiMu YacTulamu. B Tako nocTaHoBKe 3afa4a He MpHBOJUT K KOHeYHOMY 
PaBHOBeCHOMY 3HaYeHHIO 9JIEKTPOHHOH KOHILeHTpalluH. 

PaccMOTpHM 9MHCCHIO QJIEKTPOHOB C YIJIeCpOAHbIX YaCTHIL C yyeTOM O6par- 
}HOrO Mpoiwecca. CKOpocTb HW3MeHCHHA KOHLEHTPalN SJICKTPOHOB Me, OOYCJOB- 
WeHHad MpoleccaMH 9SMHCCHH MW peKOMOMHalHH, OyjeT 


dns» 4 AS a 
Gf vlan SSE ( AT ie Cel, (1) 


rye A—ocTosHHad sMuccny; S — nvolwlayb NOBepXHOCTH SMUTHPylolleH ua- 
CTHIbI; € — 3apayl 93uekTpona; 7 — aOcomoTHaA TemlepaTypa; © — padota 
BEIxoja; k—noctosuHad bowbyMana; &— KoadpiHuneHT peKkomOnHallun; 
M— OOULaA KOHIEHTPaluA YrJiepOHbIX YaCTHIL HW , — KOHUeHTpallHa sapsa- 
XKeHHDIX YIJIepOHIX UacTHU. SameTHM, 4YTO HCnoOMb30BaHHaA B (1) cbopmysa 
Puuapycona — Jlelumena, BbIBeJeHHad JIA MeTAJOB, JA rpapuTa cnpaBey- 
JMBAa JIMIUb MpHOJIM>KeHHO. 

Cuntaa Bce yrvieposHble YaCTHUbI OMH@KOBbIMM HM paBHOIMpaBHbIMH, MO?KHO 
Hanucatb: S = 4ar?, rae r—pafwyc 4acTHUbl; ne =mn,, Te m— 3apaq 
WaCTHUbI B e€/[MHWUAaX €; #1, = f (B CHJTy paBHONpaBHa YacTu); © = o + me?/r, 
rye ©, — HauasIbHad paOoTa BbIxOja, a wieH me?/r yuHTbIBaeT yBeHUeHHe 
paOoTbI BbIxOja 3a cuUeT 3apsya uacTHub. I[pyHymasa ceyeHHe mpolecca peKkom- 


OvHallu B NepBOM NpHOTMKeHHH paBHbIM =r?, MbI Nomyaaem a= a7r?V., rye 


.? 1 
e == (SkT / xm.) — cKopocTb 3.1eKTpOHa, Me — Macca deKTpoHa. 
Tlogctapisa B (1) Bhipamxkenua ja S, Me, N,, % UO, NOWYYHM 


dn, 4AT? 9 + me?/r \ SkT \'l2 | 
LS? Be LO) Sine Ae oe 4 
ao er [ < exp( eT ee } mn}. es) 
IIpu papyosecun dn. /dt = 0 u, cmeqoBaTebHo, 
Qo + me?/r SRT \'l2 
AAT? exp ( es ee) = ema ( ue) (2) 


rye m,— 3apay yrnepoqHOH acTHIbl, JOCTHraeMbIM pH paBHoBecuH. Ypap- 
HeHve (2) cuIbHO ynpomlaetca npu e?m,/r<<K_%, T. €. ECM 3apayl YaCTHUbI 
‘CYULeCTBEHHO He YBeNHUMBaeT HavaJIbHOH paOoTbl BbIxoqa. B 9TOM cyryyae 
PpaBHOBeCHaA KOHIeCHTPalNA SICKTPOHOB 1° = Myf OyAeT 


_»; AAT? exp (— 90 / RT) (3) 
cS e (SkT / mm,) 


461 


T. @. 2 He SaBMCHT HM OT YHCa YaCTHI, HH OT UX pasmepos! OSToT nopasH-} 
TeJIbHbIi C HepBoro BSrssla pesybTaT MerKO OObACHAeTCA, eCAM MQ pac 


CMaTpHBaTb KaK KOHICHTpallio (JaBJleHHe) HaCbIeHHbIX MapOB 9JIEKTPOHO!! 
Hag TBepwol yrmepoqHon caso. . 
Merogbl cTaTHcTHyecKOH TepMOAMHaAMHKH MO3BOJAIOT HaHTH MQ H3 paccMO 


TpeHHA paBHOBecHA 
+ = 0 
Cee ? = Mes 


IIpHueM JI KOHCTaHTLI paBHOBecua k uM Wa n2 TowyyaeTcd BbIparKeH, 


2 (20m, kT)? Qo 
en (fr) , ( 


eS 


hh 


Mopmysia (3) copnagaet c (4), ecmu B (3) MOACTaBHTbh TeOpeTHYeCKO' 
3HaueHe mocTosHHolt Puyapacona A = 4nm.ek? /h? = 120 a/cm* rpay?. (a4 
rpaduta skcnepHMeHTasbHOe 3HayeHHe A = 48 + 25 a/cm® rpag? (*). Orava 
OT TeopeTHYecKkOoro 3Ha¥eHHA A CBA3aHO B OCHOBHOM C OTPpaxKeHHeM 9JIEKTPO/I 
HOB OT IiOBEpXHOCTH KpHCTaJua.) 

V3 (2) u (3) caenyeT, TO paBHOBeCHad KOHIeCHTpallMA 9JIEKTPOHOB Ke 


C y¥eTOM NompaBkKH Ha yBesMYeHHe paOoTbl BbIxOJa OyeT 
siceet 28 el 
ni = niexp (—e?m, / rkT). (E 


Takum oOpasom, mpw T= const 7’, aBsiseTcA CbyHKIvel OTHOWeHHA 3apAady 
YaCTHUbI mM, K ee paguycy r. V3 (5) moxHo HaliTH m,/f, ECM U3BECTHO 1, : 
KonueHTpalva (SIeKTpoHoOB 7% B GOoraTbIx C,H,—O, mviaMeHax H3Mepssachh 
B paoote (7). B Ta6a. | npupegenbil 3HaveHHaA n*, B3sTbIe H3 paOoTHI (7), © 
TakxKe: n°, paccuHTaHHble no dopmysie (4) Ana o = 4,35 9B (*); m/r F 
e’m,/r, HalijeHuble 43 (5) Hu o= o, + e?m,/r—pa6oTa BbIXOJa pH paBHCl 
BeCHH. ; 

Ta6auuya 1 


C,H,/O, ib, DiS | 5 CMa | n,, cM—8 | nein, | m,|r, cm—1 | e*m|r, 9B ®, 9 
AD 3285 3,47-10% 1,74-10%4 5,02-108 41,68-107 2,42 6,77 
2,25 3195 1,42-10%° 1,09-10%4 7,69-108 4,71-107 2,46 6,81 
4,0 3090 6,44-10° 6,03-1015 9, 38-108 1,69-10? 2,43 6, 


V3 ta6n. 1 Buguo, uro mph T = 3300-+3100°K pa6ora sBbixoga uy 
yIsIepOMHbIX YaCTHI, paBHa ~ 6,8 9B, T. e. Ha 2,45 3B OoubUIe HavaJIbHOlE 
paoorTbl BbIXOfa 9 = 4,35 9B. Dromy coorsBercTByet m,/r =1,7-10? cm ‘& 
B ta6. 2 NpHBeyeHbI: 3HayeHHa 3apA)i 


Ta6anna 2 
yacTui Mo AJA PasJIMUHbIX 7, KOHICHTp : 


Soe | a new? | Eng,ee® WMA YrvepomHBIX YacTH 1, Haliqennas 1 

COOTHOWMeHHA 1; = mn WIA T= 3285° 16 

10-7 1,7 9.40% 40% a TaKXKe MOJIHOe YHCIO aTOMOB yruiepo)if 

-6 f ¢ 

tees ae ae es 3!) Nc, CKOHACHCHPOBAaHHBIX B STUX YaCTHIa:h 
140-4 | 4700 2-40? 10. 


Uactuupr r< 10° cm, Buaumo, eme 12 
oOpa3yloT KpHcTaMyecKOH  CcTpyKTypElf 
C paOoToH BbIxoqa 4,35 9B 4H, CJIeOBaTebHO, He MOryT acppeKTHBH! 
yuacTBoBaTb B aMHccuH. Uactuypr c r > 10% cm He MoryT oGecneyHTb HaG EO. 
maemy!0 KOHUeHTpallHio N2, Tak Kak MMe AJIs| HAX NpeBblillaeT OOujee coe |e 
*KaHHe yruiepofa B MwlaMeHH, papHoe ~ 10'* atomos/cm’. Takum o6pasoiik 
KOHICHTpalMio SJIEKTPOHOB JOJDKHbI CO3aBaTb B OCHOBHOM YacTHUbI c pa3sMip 


* Tlo qaHHbIM penTrenoctpyktypxHoro anasmusza (°), B CoHo-npamenax yrmepoquble uacTuily 
CocTOAT M3 KpHCTAa/INKOB UIMpHHoH 13.4 mu quMHoH 214A c nocToaHHbimMy peuter ih 
SA ONIN je = 7 il A, 
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aMH mlopayqka 10° cm, KOTOpbIM COOTBETCTBYeT 3apa, B HECKOJIbKO J@CATKOB 
JICKTPOHOB. 

PaccMOTpHM BONpoc O BPeMeHH OCTH2KCHHA 3MMCCHOHHOTO paBHOBecus. 
HTerpHpoBaHve ypaBHeHHA (2) B pe MNOJO*KeHUH O' = o)+ em, /r H Mp9 = O 
aeT culefyrollee BbIpaxeHHe JIA 3apAdja YacTH KaK (pyHKUMM BpeMeHH: 


__ 4nr? AT? f  o’\ 1—exp(— ant) 
See fee ir) an ‘ (6) 


. 4 
Vis (6) BHQHO, ITO paBHOBeCHe MpakTHYeCKH JOCTHraeTcA 3a BpeMA tT = — = 


na 
ae 4 Mo 2 
= — = ———, IIpHueM t ABJIACTCA 3aBbILICHHOM OWeHKOM, TaK KaK CKO- 
prey > engnreV, 
pOCTb 2MHCCHH MHHHMaJIbHa pH 9 =o, +e?m,/r. pu T = 3285°K qua 
r= 10% cm t=4-10% cex., T. e. paBHOBecHe ycreBaeT ycTaHaBJIMBaTbCA 
B YCJIOBHAX TllaMeH, rae BpeMaA MpeObiBanua uacTuy, ~ 103-10 cex. 


Tloctynuaio 
3 VI 1957 


WMTHPOBAHHAA JIATEPATYPA 


PCr EMS. Witter, Waa\Vaevbre tam Jem Chem, Physi 22800, (954) Ea Mee S tine= 
den, B.A. Thrush, Nature, 168, 703 (1951). *°B.W. Tpepgaoxae6os, JAH, 
1038, 1049 (1955). * G Glockler, J. W.Sausville, J. Electrochem. Soc., 95, 292 
(1949), ®&® U. Hofmann D. Wilm, Zs. Elektrochem., 42, 504 (1936). 


Jlonuagn Akagemuu nayx CCCP 
1958. Tom 118, Ne 3 


PHSHK, 


Unen-koppecnongzent AH CCCP B. JI. PMHSBYPL 


KPHTHYECKHM TOK JIA CBEPXITPOBOAAUWINX MJIEHOK 


Vccsenopanve MoBeqeHHA CBePXMpOBOAAMWIMX WIeHOK B MarHHTHOM MOF 
NO3BOAeT, BOOOMLE TOBOPA, OMpedeIHTh TayOMHY MpOHHKHOBeHNA cwaoor 
MarHUTHOFO MOA B CBEPXMPOBOAHHK 49. Jka TOH Ke WesIM MOXKET CJIYKMT! 
H3MepeHHe KPUTHYeCKOrO TOKa, MpH KOTOPOM Hcye3saeT CBEPXMPOBORHMOCTh 
MOCKOJIbKY B TeOpHH (1) BIMAHHE MOA WH BJIMAHHe TOKA YUMTHIBAIOTCA Ha PaBHbL 
OCHOBaHHAX. | 

Ecum HCHOIb30BaTb MJICHKH, HaHeCeHHble Ha WHIMHApWuecKky10 NOBePXHOCTI}e 
(cm. (7), Te yKa3aHa Tak2xKe Oolee paHHAA MUTepatypa), TO oNpeyemeHue KPH 
THYECKOLO TOKA, MO-BHAHMOMY, Jlaxke Oosee HasexKHO, ¥eM ONpeleseHHe KPHTHYe} 
ckxoro noua. B sto CBA3H OCTaHOBHMCA Ha BbIUMCJICHHH KPUTHYeCKOrO TOK 
HeECKOJIbKO Nospo6uee, yem B (2). ii 

Han6onpumui MHTepec MpescTaBsioT TOHKHe IWICHKH C TOMULMHOIR 
[~10%=10° cm. I[pu ucnomb30BaHHH B KaveCcTBe NOMIOKEK WHJIHHAPOB c Ava 
MeTPOM TOPA[Ka MMJJIMMeTpa TakHe MwI€HKH MOXKHO CYMTATb MJIOCKMMH, Y4H 
THIBAA WHIMHApnuecky!o KOHUrypallMio MIeCHKH JIMIUb B PPaHHYHbIX YCJIOBUA2 
aaa noma. Jia miockoli mieHKH ypaBHeHHA, oOnpeyensntoumme cpyuKuuio VY if 
BeKTOpHbIM moTeHitval A, TakoBbl (1): 


GMa 
ger TOO Pot Volaiy taZ)}; (ii. 
da d’a 
2 2 i 
7s = Vay, ro = Taz. (2 


Syecb WH HHKE HCHOJb3SYIOTCA o6o03HayeHHaA: 


ee Ocoee eerie Pe : 
Bo 8 ee P2 pa ce | 
A V 2e 9 H 
0 x = —,~— OF H=rotA h= ——— 
V 2H ners a : V in 


rye Ay —KpHTHYeCKOe MarHHTHOe Move Awa MaccoBoro MeTasuia. | 

[lieHka npefnoularaetca pacnouoxKeHHOl B MOCKOCTH yz TaK, YTO OCb 4 
eli MepneHAuKyNsipHa; Ha rpanuuax MieHkH npw x=0 u x= nom«KHo cop 
OslofaTbcA ycJIOBue 


Soar oe TE eats (4) 


Tlomubiii TOK HanpaBseH Mo ocH LMsMHApa (ocb z); B TOM 2Ke HampaBme-§ 
HAM MOXKeT ObITb HaJlO*KeHO BHelHee Noe Hy = V 2H xyho. Tone toKa na) 
MpaBeHoO TO OCH Y H Ha BHeIlHeH MNOBepXHocTH MweHKH paBHo H;= 
=V 2 Heh; = 21/cr, rye J] —nonupiii TOK, TeKyuMi no Menke, u r—pa 
AMyC WWIMHpa (ACnOMb3yloTcH aOcomoTHBIe efMHnubI). Ha Buytpenuei no-N 
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3EPXHOCTH IMJIMHApHuecKOH weHKH (mph §€=0) nome ToKa paBHO HYJIb. 
akHM oOpas0M, nove B nvieHKe h(é) OKHO YOBJeETBOPATh yCJIOBHAM * 


6=0: hy=0, hz =hy; G= 1/8: hy =h, hz =hy. (5) 
Ecav TOMUIMHa yOBMeTBOpAeT yCJOBHIO 
l 
(<1, (6) 


© MOXKHO cuHTaTb (byHKuHIo Vy He 3aBucaleH oT KoopAuHaT (1,*). 

TIpH  9TOM lpeqnouoxKeHHH Noe h MW COOTBeETCTBYIOWNMH NOTeHWMal a, 
JOBMeTBOpAIOWIMe ypaBHeHusM (2) M ycsoBusaM (5), 
aKOBBI: 


2 - 


_ ho f é ch ses 

ay — YP, \sh pen = cth (Pol / 239) ’ 

da ; Wie 
Pret} Sys = | ee Se | ; 
z dz ho ch Woe cth (Eyl / 28) (7) 
Ach Po da, hysh ‘Yo 
er ny es 

5 Shi (Vol 7 85) dé, sh (‘Fol / 80) 


Aina onpeqenenua Beruununt Vy mponuTerpupyem 
JypaBHenve (1) B mpeqemax otT§&=0 go E=1/dp. 
Torga, ucnomb3yx ycsoBua (4) Hy4HTbIBaA TOCTOAH- 
cTspo ‘y, mowyyaem: 

1 8 


Pea ee \ (aj + ab) a. (8) 


0 


Tloncrapiiaa ciofa pewenue (7), Nomyyaem cooTHomenve aaa Vo: 


Lb as | sh (29 / 8p) Ho \2 { sh (Vol / 80) _) 
(= ) ih a eA (y ees aa 
crs eS 1) ye ae KM KM 

0 aa 4sh® (Pol / 80) & ch® (Pol / 28) 


(9) 


SOTO ypaBHeHve WMeeT pellleHve ToOJbKO NOKa H;< Ay,x, YTO ACHO, Halpu- 
Mep, 43 puc. 1, oTBeYarolero 3HayeHHIO 1/4) = 

Takum o6pa30M, KpuHTHyeckoe nome TOoKa Hy, = 2], /cr ompeqemaeTcA u3 
ycnosua dH,;/d¥)=0. Tpadux dyxxunn Ay, (//5)) up Hy =O mpeycras- 
JieH wa puc. 2. B mpegembubix cstyyanx u3 (9) Jlerko NOyuHTb BbIPAaxKeHHA 
(Pox — 3Hayenve Wy upu Hy = Hix): 


l aE fy me VD aii awa 
Horseman!) 7 3 = ay 5! cee 


voter g=[EV Eley] Yu Veo 


*TIpemnonaraetcs, uTO BIeHKe He TeYeT NMOVJHBIM TOK, HampaBJIeHHBIM MepneHANKy AAPHO 
ocu WHAMHApa. STO MoxeT ObITh MOCTHPHYTO OXJIaKTCHHEM IVIeEHKHM B 3aaHHOM TlOue hy u3 
OOnacTH BbIe KpPHTMYeCKOH TemMmepaTyppl 7, HM CCAM CheaTh MeHKy OMHOCBASHOH C 


NOMOMIbIO paspesa BAOMb OOpasyiomehH WuMHApa. 
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IIpu orcyTcTBuu ToKa paspylleHHe CBepxXIpOBOAHMMOCTH a Mees A j 
TIpOHCXOAMT pH sHayeHHH Hx, KOTOPOe BbIMHCAANOCh B (3°) ena i 
9TomM 1<kk= V 58, wepexoq B HOpMaJIbHOe COCTOAHHE HOCHT XapakTesy 
Tlepexofla BTOporo pojla u | 

He ee (12) 
= —— 


Vis (10) u (12) cnenyer, aro mpu Hy = 0 
Hil, = ®/sHeu- (13 | 


AAS Chat oes 
AGE 


SRE PSRETSREAA as eee eens 


ERR ARRAN 
HE AEE 
Eee EVOseSR ava 

SERA aR EeU 
BSae cu Sr 


SETS acta wi Be 


ae alltel 

aes 

|| 

a 

x 

|_| 

ei 

| 

z 

& 

IN 

x 

ca 

|_| 

| a 
i 

Ba! 

S 
PEEP 


ECRECEE 


Ae les pe 
Aaa a 


a 
aes is le NDS cial tae 
2 3 4 
“5, 


Puc. 2. 1 —n0 dbopmyae (9) c Hp = 0; 2 — Hy, /Hyy = 0,944 1/80; 8 — Hy /Aygy = 
= 0,86 V 1/8> 


SamMeTHM, UTO JIA MMOCKOH MMeHKH (a He WHIMHApa) NoMyyaetca coor 


Homenve (9) c 3ameHof B YeHe, MponopuMoHanbHom H7, Tommunpi/ na 1 /$ 
(cm. (1), rne = 2d). Yuet atoro O6cTOATeMbCTBA MPHBOAMT K TOMY, 4TO } 
HCNOJIb3OBaHHbIX B (*) (OpMysaX HYXKHO YYECTh NONOIHUTECMbHbIM MHOMKUTE Ib Zt 
Jia TpopepkH TeopHH ocO6eHHO yOOHO BOCHOMb3SOBaTbCH COOTHOWIeCHHEY 
(13), Tak kak IPH 3TOM He Hy2KHOHesaBHCHMbIM OOpasoM onpesenATb 5) u 1 

V3 skcnepuMeHTaJIbHbIX JaHHbIX CJIeqyeT, ITO OObIUHO, MO Kpaiineli Mepi) 
Wit MACCHBHbIX OOpa3slOB C XOPOlelH TOUHOCTHIO 


Hew = Ho[1—(q-)], b= a (14 
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Ec MpWHaTb STH BbIpaxenua, TO u3 (9) um (10), (11) nonyuaetca 
PIONHE OMpewencHHad TeMMepaTypHad 3aBHcHMOCTb nos Hyz. Bmecte c TeM 
Wy2KHO OTMETHTb, UTO KOHKpeTHad (popMa ucxoZHOoro ypaBHenua (1) cBasaHa 
! MpeAMOMO%*KeHHeM OO OMpeseeHHOM 3aBHCHMOCTH CBOOOAHOM sHepruN cBepx- 


2 
poBoquHKa F, oT Wo, a HMeHHO, 3aBHCHMOCTH 


ae eo 


He 
Sr (Yo — 240) = Fatal? + ee 


Bonpoc 06 ocHoBaHHAxX [Ist Takoro BbISOpa MH BO3MOXHOCTH paccmoTpe- 
wa Ooulee OOulero cnyyaa oO6cyxgZeH B (4), Orpanuuumca mosToMy 3aMmeua- 
veM, TO BOM3H Ty, 9STOT BBIGOp ocoGeHHOo HayexeH, a Ana Hyy u 5 
MeeM Bo 9st 
le Ae 
aT 


, 


9 hg 800 ° 
ea MY in imag nae” 


Ake = 


Ecau cnpaBeyJIMBbl BbIpaxeHun (14), To, oueBuAHO, 


2H, Tat 
= doo = —— 8o9- 
bp 7 ? 00 Ve 4 00 


Benuuunpt |dHyu/dT |x Wo 89 Oco6eHHO HayexKHO ompeyensiorca na 
MbITe. 
Bosmu3su Ty, dopmysta (10) npu Hy) = 0 mpuHumaer Buy 


Gia 
aT 


Y (AT)"®. (16) 
K Soo 


B ycuOBHax, Korya HaOsmOqaeTcA MpONOpWMoOHabHOCTh Nowa Hj, BesH- 
wHe (AT)*?, vcnoub30BaHHve BbIpamKkeHHxA (16) QosKHO ABHTBCA YOOHBIM Me- 
OOM HaxO*KJeHHA KOoPuuUMeHTAa oe 

TT pumewanue npu Kkoppexmype. B nocimeqHee BpeMA, B CBA3H C NOCTPOeHHeM 
MKPOCKONHYeCKOH TeOpHH CBeEPXNPOBOAHMOCTH (IpelpHHT COOTBeTCTByIOWLeH 
FoNpoouont ctaTbuH Bapguna, Kynepa u Ulnddepa Obi nomyuen B Mockse B 
hoHue HoAOpa 1957 r.), BbINCHMNOCb, YTO MakpocKONHYecKaad TeopHs (1) MOKeT 
PIT B KOMMUCCTBEHHOM OTHOMIeHHH CTporo cimpaBeJIHBOH JIMWIb B HEKOTOpbIX 
HpeyetbHbIX cyuaax. Bmectec Tem, Ooslee OGulad TeopHa, pHroquaa WA 
baccmorpenus NOBEJCHHA CBePXUPOBOAHHKOB B CHJIbHbIX NOJIAX H, B WaCTHO- 
}1M, Aust BbINMCeHHA nomeH Hx H Ay,, emle He pasButa. MorKHO JyMaTb, YTO 
asMepeHHe noweh Hy, H Hy, A TOHKHX TVJIEHOK SBHTCA YyOOHbIM MeTOJOM 
JA 9KCNEPHMeHTaJIbHOTO BbIABJICHHA OONACTH IPHMCHHMOCTH pe3yJIbTaTos, 
BITeKAIOWMX U3 Teopuu (1), a TakxKe AA MpoBepkH Oomee oOuHx copmy., 


KOTOpHie OyyT NMOJyYeHbI B JaJbHeHILUeM. 


@yusuueckuit uncTuTyT uM. Il. H. Jle6eqena Tloctynuso 
Akajflemuu Hayk CCCP SIL DG JS )ayy/ 


IMTHPOBAHHASA JIMTEPATYPA 


feel. uns 6 yp tr Joly vlays fa vy, KOTO. 20; 1064 (1950). -4.J1. A. De te 
mer A.W. UWlanbuuKkos, JAH, 108, 823 (1956), °B. JI. Tuns6ypr, KOT®, 
8, Ne 1 (1958). 4B. Jl. Tuus6ypr, KOT, 30, 593 (1956); JAH, 110, 358 (1956). 
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Tloxaagn AkaweMuu HaykK CGOGE 
1958. Tom 118, Ne 3 


Mi. HW. MOMCEEB-OJIbXOBCKHU 


OB OJHOM MJIOCKOH JIMHEMHOM 3AAYUE OBOBLIIEHHOH 
PHAPOATMHAMHKH * 


(IIpedcmaeaexo aKademuKom H. H. Boeoawb6oeom 19 VI 1957) 


1. B pa6ote (1) 6blI0 NOKa3aHO, YTO KMHETHYeCKOe ypaBHeHHe Bosbumanly 
ABJIACTCA De€pBbIM NpHOMWKeHHeEM B pellieHHu <ilenouxH Boroso6oBa» m0 Beit 
wmunHe 1 / My (@— MMOTHOCTh YHCa YaCTHU, My = | Nid sant poe — KOHCTaHIb 
KOPOTKO/elicTBHA), a Ha OTHOWeHHe BpeMeHH pevsiakcalMH Af, K xapakTefh; 
HOMy If paccMaTpHBaemoro mpolecca HHTepBasty Bpemenu At HHKaKH 
OrpaHHueHHii He HavlaraeTca. CileqOBaTeJIbHO, IpaBOMepHa MOCTaHOBKa BOTMIpOCi) 
© TaKOM MeTOye pelleHHaA ypaBHenua BosibuMaHa, KOTOpbIi He HaJlaran OF 
orpanuueHu Ha At,/At. PaccmotpHM c 9TOM TOUKM 3peHHA MeTOR «MOMEI i 
Tos». J\a 3TOrO NOJYYHM ypaBHeHHA Id MOMeHTOB yHapHOH (byHkKWHH pad 
mipefeseHHA, He HCNONb3yA ypaBHeHHH mepenoca Makcse.Jla WIM ypaBHeHFe 
COXpaHeHHA CIVJIOWIHOH cpefbl, Kak STO CfelaHO B paOoTe (7), a HCXORA JME 
W3 ypaBHeHua bowbiMaHa HU H3BeCTHBIX HOPMHPOBOUHBIX yCJIOBHH. Sannuiesi. 
ypasHenHe BowbiMaHa H HOpMHpOBOYHbIe yCJIOBHA Yepes OespasMepHyto *PyHiy 
WHio paciipeyqeneHuA g HU Oespa3sMepHylO OTHOCHTEJIbHYIO CKOPOCTb MOJKD 


Kya &: 
1 dg du; \ dg dine, pole, 
Fete ey oe Cicer as lmekciers- ars T Ce6i ay — Ne 
dg ou, oe , Oln(n/c?) l= 
— aE ae, g Tayo Shah SRS canT gaa nd (, 21); ( 
\gdi=1; \tigdi=0; \eg di=3; Py pc? \ thie de: 
Gee ite fe ie 
gaa \hPeds Sin ped | ttjedt ur. x., 
rae 
e OCS r) & e 2 
gir )=foea feos Pate +5 


2 1 ( mc? d 0 fe) 
Ci Vas Eau): e(t, 1) =—\"— : aye fe 
5 ( ) ( ) 0 z_| de; dt ar + Uu; Ox, ’ 


J (gg) = \ cel: — i {e’ei — gg) b db de dk, 


Iloyctasum B (1) pa3nox%KeHHe g NO O606NIeHHBIM NomMHOMam Spy it 
HO) 


| 


aes Se ee (| 


r=0 iy. i, 


* Tonoxeno ua Bcecowsnoli akycruyeckolt kond@epenunn 25 VI 1957 r. 
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Tle Po = (2n)—*k exp (— & / 2); ae — HeHsBecTHbIe (pyaknn | Pe (B! scuuly 


iy 
opToHopmupogannoern H dbynknun «? cBa3aHbt c MOMeHTaMn—  pyaKnn g.) 
Tlony urn *: 


aa®) : a 
reesdgs (s+1) ( 1 
at or Ce Ox | ait sds pai > Oy fe , | ae 
Pj, Sas big 
4 sdu, \ 
ae if ee > ; 1 
me a ee 
ed 
gitin(net yr be eine 
x g (Sy eo “ e (s=2) , 
is dt a7, reds ie re os Oca ae Set as 
P techs 
d In (ncS+) 
(s+1) . (s—1) 
a Ce Ox,, OO eraiic + > Ov j,%jo.. »,} ie 
nia Ss 
Beppe Sih nn, 10 Suneee Ty gi 8 
Ox, | 2 Of, jo%ris.- i TF eyes 5m OFC Jape 
: Oe oh Petieents iPeeetl (3) 
u 
paaeays 4(S) N (s) (s—2 
i i ‘A Cats ne ane a 2y Orn iets tof > Oy j, Pa By fais. it = oo: 
Le Afaceeiie lei .js sols 
re JS), = n\H®,, </ (gg:) a 
a -Is Jase Bei oe 
TIonaran s=0,1,2,... m4 yunTprBad cBa3b aS) ¢ MOMeHTaMH, NOJyuMM 
ypaBHeHHA JI MOMCHTOB: 
is eae Vay iene Fags eg Ged Ca 
dt CE et ail ot TROL ERS: TEAS 6 Ox)? 
OP; ; Po gS igh Ou Ou, ‘Ou, 
hi Bee oe vit iG ji if (2) 
man Charen og. Nias his ig ee He eee he ed j.ja3 
6 ae xe Ye ng 
(4) 
as, (as, 4 OP. ; 
hhh is at js S a = SS = pee aes 
- > a eo ta : nee om SO dalals i ~ Tals ) > Ps, Ox, fe 


ne P tials 


uy a 2 {CoP iP jit CoP ian Ovir—0Ceori Bini} Wes =— = octal) = = pcos?) **, 
P isiais 


OrpaHueHve KOHC4HbIM YHCJIOM MOMEHTOB HaJiaraeT JIMWIb TpeOoBaHHe 
ae rel. M3 BpiBoga cileqyeT, YTO MeTOA MOMeHTOB He TpeOyeT orpa- 


HuYeHHH Ha BesHuuHy At, / At. B cBa3MH c 9THM cHcTemy (4) Ha30BeM y paB- 
HeEHHAME o6o6mennot rHApORMHAMHKH, cHhpaBpeuBON 
aA ONHCAHHA ObICTPHIX NpPOMeccos,. 


fay 
* 3necb H B fanbuerem P, oOosHauaeT cyMMMpoBaHHe 0 pa3suMualoMluMcsA pyr 


TisssJg 
OT Apyra yJieHaM, NOJIYYCHHbIM B pe3yJIbTaTe NepeCTaHOBKH HMHJ[CKCOB. 


** BproncvieHHe Jey H J) uz (4) mpopegzeno B (2). B (5) MBI orpaHHuMMcb sMHeH- 


ypu unenamn BJ. n J), no a), B® sapucur or T, m Mw 3aKoHa , B3aMMofelicTBHA 
Jil Lilels i “ 
Mexyy vacTHamu. 
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2. Jia peuieHMa ocKkoll sMHeHHOH 3aayd O pacHpOCcTpaHeHHH MaJIbity 
BOSMYLLCHMM C yYeTOM MpoleccoB MepeHoca MMITyJIbCa WM SHeprHn HeoOXO/{MMi 
WeCTh BeMHUWH: 1, Wy, Pir, Pox + Psa, Sis» Size + Sieg WIM 7, Uy, Pu» Ph 
= 1/3(P11 + Pos + Psa), Sura» Sa= Sia + Sio2 + Sig3- uA MaJIbIX OTKJIOHEHHH O 
PaBHOBeCHOrO CTalHOHApHOrO COCTOAHHA B PaCCMaTPHBaeMOM CJlyyae 3 ( 
Oy dHM 


3 (1) (1) (2) 
ap oe (ce)o 222 =; sla + (ce)o oH = 0; 
ot Ox, ot Oxy 
(2) a3) oat) (2) (g(2) __ gy. 
Bit +B (ce)o ot + (Colo HL = 6 (12)o BY (B — Bir); 
ot Ox, Ox 
(1) (3) “i 
an) = @) Pia Lees cepa == (): (ce 
ot ne 3 Tepe Ox, 3 210. OX, a 
(2) 
api?) a3) O34 (2) (9(8) (3) 
a ee Se O42) gE — 36353); 
aL 3 (Ce)o Oxy + 3 (Ce)o Ox, (1)o Br (B1 Bri)s 
ag a3 ay a®) (2)9(8) 
ea aie — = —4(n),B 
aL — 5 (Ce)o Ox, + 2 (Ceo Ox, +3 (Ce)o Ox (n),Br Br, 
a OgnHneal 4 rye 80) = An/(n)p, BD = 
(2) oN 
Ys =Auy/(Ce)os Bir =Apis/ (PC2)o3 | 
Bespa3Mepuble CKOpocTH 7 M 3aTyxaHHA Ha i ae : AG ef 
0 ( — i 1 == bj 
WwuHy cpeqHero cBo6ogHoro mpo6era xl eh Ne P I (9¢e)os 111 al 
=v4(v iy ee = ASi11/ (062); Bi’ = AS; (p¢2)o 
Se Dee ie) eat Ypapnenuio (5) B cay4al 
i 8 “e 3a]aHHOH YaCTOTHI COOTBETCTBYe! 
~ 45V 2n nB\?) TMclepCHOHHoe ypaBHeHHe i 
{[1 —?/s-19 (me)?] +7 [°"/p (me) — 
a a ays 
(¥) we (%,) es) Me — 8 (we)?]} u® + {[ Is + 
& Ge 7 a 2 Vers 3 2 i 
Vo Jy : Vo/s 0 +. 172/,(ne)?] + i[ - 164/, (ne) ae 
ee 
- 56 (me)*]} u* + {[— °*/3 (we)?] 
0,00265 | 1.00030 | 0,00019 | 0,17020| 0,09349] — | 1,2 ws sya 
Se ee eee ee 
0,0106 | 1,00475 | 0/00305 | 0,32335 | 0717721 | 0,7 | 4, es aoe 
0,0159 | 1,01061 | 0.00677 | 0.38287 | 020922 | 0.7 | 112 + i [24 (xe)*] = 0, ( | 
0.0212 | 4.91870 | 0,01183 | 0.42706 | 0,29272| 0.7 | 1.2 | 
0,0265 | 1,02892 | 0501811 | 0.4 5 7D ide ae ; = 
0.0318 | 1,04119 | 0,02543 0, 49015 0,630 0,7 | 12 re u= a/R (Ce)o; (Ca)o 
00371 | 1,05542 | 0503363 | 0.51233 | 0127418 | 0.7 | 4, ai pre 2 2 
gost | ines | Saas | See Sae| ta | ig oY RE Um nora women 
00531 | 4.10852 | 0.06140 | 0.55549 | 0,29171 | 0.7 | 4: aes . = 
0:0798 | 4521534 | 0149679 | 0758433 | o130189 | 077 | 12 YH /P; Y—NaCTOTa BONHBI; Pp 
Si Lae ae EBSA | 12 aapneme rasa; uw — nepal 
"1326 | 1,39325 | 0246875 | 0,59666 | 0:: eae if | 
0,3 164213 | 0.25303 0, 6528 0,33590 | 0.8 | 1st TIpHOH2KeHHe yelIMaHOBCKOro 
0.5 1573712 | 0,28213 | 0759251 | 0.45885 | 078 | 41; - : H 
0:7 "70981 | 0129167 | 0,97924| OL4se74| 018 | 10 © KOMPHUMeHTa BasKocTu. Pesysb 
1,0 1178579 | 0,29397 | 0,57699 | 0,47490 1 0:8 | 4,0 


TaTbl U4HCeHHOrO pemieHua (6) 
lpHBeyeHbl B Ta6s. 1. 


Ecnu ¢=y ; <1, To (6) c TounocTbio JO ¢? naer 
42n2 v2 m 7 wu ' 

Vie the f a p | eS VG ee kT bys (7) 

_ 4/ SrverkT a wwe |, 7 y/ ee Vu. ; 
Tey seal 130(% JI: Sic ay / en [11,3 ()]. (8) 


Viz (7) m (8), mpeneOperast BropbiMud wWieHaMH B CKOOKax, NOmyyaem u3- 
BECTHBIC BbIPAKeHHA ANIA aMaOaTHYeCKOH CKOPOCTH 3ByKa HM JIA CKOpoOcTH 
WM 3aTyXaHHA «TeNJIOBbIX BOJIH» (*): 


5 af ae a aa 2 
Vo= EE ope (Va)o = V 2x0 ; (X2)o = oe Se eC 
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Wirge y%— TemmepaTyponpopoguocTb. SaTyxaHve 3ByKa x, COBNamaer c U3BecT- 
HbIM BbiparxKenHem (*) pH yuyere TepBoH BASKOCTH MW TelsJONPOBOAHOCTH. 
Ms paccMorpeHua uncieHHoro ,pewieHua (6) u (7), (8) caegqyer: nepBoe pe- 
wmeHHe — «akycTHyecKaa 
BeTBb» — J\aeT TpaHCJIALHOH- 
HyIO §=6ucmepcvio =— 3B Ka 
(°°) M onacpiBaeT rpaHully 
paclipoctpaHeHHA = y/IbTpa- 
3ByKa B OMHOATOMHBIX Ta- 
3aX B 3aBHCHMOCTH OT pa3- 
JMUHbIX Napamerpos (°); Ta- 
Koe 2%Ke NMOJHOe oncanne 
4TENJIOBbIX BOJIH» aeT BTO- 
poe pelicHHe; TpeTbe pe- 
meHHe mpakTHYecKH, M0- 
BUJMMOMy, He peamusyetTca 
BBHAY OOJIbIUHX 3HayeHHi 
x%lz. CpaBHeHue mepBoro 
pellleHHa c 9KCMepHMeHTOM 
}MaHo ua puc. | B Oo6o- 
| 3Ha4eHHAX padornl (7). BBuzy 
| KpaTKocTH u3JlIOxKeHHA Ipu- 
|BeqeH rpapuyK JMUIb AA 
OespasMepHch cKopoctTu. B 40 
{*) wMeeT MecTO  kOJIuue- of 03 40 30 100 50 1090 
_CTBeHHOe HeCOOTBeTCTBHe r=Plop=1/2ne ——= 
-SKCNeEpHMeHTa uu TeopHit 
Happe —Croxca, Bapuer- Puc. 4 
Ta U «cynep»-6apHetros- 
CKOrO IpHOmKeHuaA B OOMacTH r <1 uM e FO0,16 (Fr =1/ 22). Ha camom 
Wese, HeCOOTBeETCTBHe KayeCTBeHHOe, TaK KaK aABTOP IIPHMeHHeT JMCIIepCHOH- 
Hble ypaBHeHHA, COepxKaliue WieHbI Goslee BbICOKOrO NopagKa no |/r (uM 
lO ¢) MO CpaBHeHuIO C HCXOJHbIMM rHApoqMHaMHYecKMMU ypaBHeHwamu. B pas- 
BUBaeMOM TeCOPpHH 9Ta HeEKOPPeKTHOCTb OTCYTCIByeT, H AA CKOPOCTH 3ByKa 
TeOpad cordiacyeTcA C 9KCIepMMeHTOM Ha BCeM HHTepBaJle 3HaveHH ¢ (HJM 7). 
Bpipoqbl HacTOAlel paOorbl CipaBeAMBbI Avid OMHOATOMHbIX Ta3s0B B NpH- 
OsmKeHHH Bosipumana. 

B 3aksloyeHHe BbIpaxkato OsarofapHocTb akag. H. H. Boromoodosy 3a 
o6cy2xkAeHve pesybTaToB, a Takxe T. M. UepKacopoli 3a NOMOIIb B YHC/IeH- 
HbIX pacueTax. 


Mockonckult rocyapcTBeHHbI yHMBepCHTer Tloctynuso 
um. M. B. JlomoHocopa 2 VII 1957 


IMTMPOBAHHAS JIMTEPATYPA 
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Jloxzann AkaylemMuu Hayk CcccP 
1958. Tom 118, Ne 3 


Axanemuk B. B. LIYJIEAKMH 


PA3BHTHE MOPCKHX BOJIH OT 3APO)KHEHHK A 
JO HAMBOJIBWEHM KPYTK3HbI 


B npegbigyuux padorax (!,2) 6biI0 HccMeOBaHO PasBHTHE MOPCKHX BOJH Hé} 
CaMOM OOLIMPHOM 3TaMe: OT MOMeHTA JOCTH*KeHHA HMH HaHOOJIbileh KPyTH3HE 
NO MpeyenbHEIX Pa3sMepoB, JOCTYMHbIX B OKeaHe MPH CYUeCTBYIOULeEH CKOPOCTH} 
BeTpa. Mcxoa H3 TEOPeEMBI O MOMEHTE KOJIHYECTBA JBHXKEHHA, Ylavlocb YCTaHO 
BHUTb TIPHYHHbI WH 3€KOH HapaCTaHHA AJIMHbI BOJIH MpH HapacTaHHH HX BbICOTHI 
B NOHOM COOTBeETCTBHH C HaGJIOJ€HHAMH B OKeaHe HeNpepbIBHO YMeHbIJaloulee 
CA OTHOLIeEHHE BbICOTbI BOJIH K HX WHE A/ d Y Cambix 6ObIIHX IITOPMOBbIX BOJIEL 
CTPeMHTCA, B COOTBETCTBHH C Halve TeopHeH, kK mpemeny 0,04. 1 

OyHako JO HacTOSUero BPeMeHH eule He yaBasOCb NOLOOHKIM O6pasom mpo} 
CI€HTb 3a Pa3BHTHeEM BOJIH Ha HavaJIbHOM, OUCHb KOPOTKOM, 3TaMe — OT H 
3apOxKeHHA JO MOMeHTa JOCTHXKeHHA HavOoblleH KpyTH3HbI. M3BecTHO Obl 
JIMUIb, UTO TBH KeHHE BO3AYIUHOFO NOTOKa Ha 3epKabHO PviaqKOK NOBepXxHoi 
CTbIO BOAbI CO3aeT HEYCTOHYHBOCTb MOBEPXHOCTH pa3Jema; YTO Ha STOH MOBEepX- 
HOCTH BHe3aMHO 3apO%KLalOTCA BOJIHbI HEOO/bIUON, HO COBepWIeHHO ONpeleteHy 
HOH KOHCUHOH VIMHbI (*); YTO BbICOTa TAKHX HavaJIbHbIX BOJIH pacTeT ObicTpees 
4yeM HX JVIHHa H 4YTO NOSTOMY BOSpacTaeT OTHOLWeHHe A/h, XapakTepH3yroulec 
KPYTH3HY BOJIH. 

@oro- M KHHOCbEMKa BOJIH Ha STOM HavaJIbHOM 9Tane, BLIMOJIHeCHHaA B UWITOp-§ 
MOBOM OacceHue Mopckoro rugzpodu3uyeckoro uncTtuTyta AH CCCP, noxasaua, 
YUTO BOJIHbI O4€Hb ObICTPO AOCTHTAaloT HaHOObUWeH KHHEMaTHYeCKH BO3MO2%KHOH} 
(*) Kpytusub h/, = 0,142, a mocne 9Toro AWMHa BOJH } HaYHHaeT pacTH OBI 
cTpee, ¥eM BbICOTa A, H NOTOMY KPYTH3Ha BOJIH YMeHbIWaeTCA MO 3aKOHY, ONH- 
CaHHOMY B paOorax (},?). 

B mpeqwiaraeMoH 3aMeTKe MOMbITaeMCA HAPHCOBaTb CXeMY pasBHTHA BOJH Ha 
KOPOTKOM Ha¥aJIbHOM 9Tane, NOLYEPKHYB, YTO NocTpoeHue cTporoli TeOPHH B Ha- 
CTOAILee BPEMA Ellle HEBOSMOXKHO: eMy MpensATCTBYeT 4PesBLIuahHaA TPYHOCTHE 
aHaJIM3a MaJICHbKHX BOJIH, PaSBHBaIOWUXCA MPH HasIMuNH HeYCTAHOBMBIWeroca 
pexkuma Apedosoro TeyeHHs B BepXHHX coax Mops. Mb Hayunaucb ucceno- 
BaTb KHHE€MATHKY OOJIbUIMX BOJIH IPH HaJIMUnH ApecboBoro TeYeHHA, yKe OxBa- 
THBUWeFO NOCTATOYHO TOICTHIM CIO BON (5-7), OMHAKO paccyKTeHHA, 3aKOHHble LIA 
9THX YCJIOBHH, HeJIb3H1 NPHMeCHATb K HavaJIbHbIM 3TaMaM BOJIHOOOpasOBaHHA BBH- 
AY ABHOFO pa3JIM4HA CKOpOCTeH Apetoworo TeyeHuA B Mpefemax TOHKOTO MO-| 
B €PXHOCTHOrO CJIOSN. 

Sa HeHMeHHeM TOUHBIX BbIpaxKeHHH, 3aNHIeM BMeCTO (bopmys (12) us 


paOoth! (') OO6oOMeHHOe BbLIPaxKeHHe MOMeHTA HeHCTByIOWMX cHI M, cpeqHero 
3a nepHog BouH T: 


; 


ayo dr phe fax 172 il 
Mi Ser he geandiok | eae mali (1) 
Syecb 8—TOTHOCTh BObI; C—(pasoBat CKOpOCTb BONH; f— nomyBEICOTa 
BOH; K—Tak HasblBaembili payuyc Kpyra Kayenua (R=2X/ 2x); fy— hynK- 
UHA, KOTOPylO MIpeACTOHT ONpeeHTb B OyAyleM. 
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Tloqo6npimm 2xxe O6pasoM JOMOMHHM BbIparKeHve mponsBoqHoH dQ/dt or 
cpeqHero 3a NepHO MOMeHTAa KOJIMUeCTBA JIBHXKCHHA BOJHBIX YACTHIL, HalHcaB 
BMecTO (bopmyibl (13) craTby (*) 

em 
dQ : dr 1 dc : 
a Se ee Ei ears pe es ; 
di Ore NS OO apt ta (2) 
BH (yHKUHH f. HaM Tak>xKe TOKa HeM3BeCTeH. 
Tak Kak, Ha OCHOBaHHH TeOpeMbI O MOMeHTe KOJINUeCTBA JBHKeHHA, Jle- 


Bble yacTH (1) uw (2) paBHbI Mexay coo, To, pHpaBHAB UX MIpaBble wacTH, 
NOMHOXKHB HX Ha (Pa3sOBylO CKOPOCTb BOJIH C HM pasfertuB Ha Or?, NO.yuHM 


sar aR~ ted(e 
38-8 a He ths 


wJIM 


a dR dR ves 
Soap Sapa = a ae a hg a 


Ecrb Bce OCHOBaHHA NOaraTb, YTO «MOMpaBouHble» yen f; ufo FPopmMysax 
(1), (2) urpatoT pomb TOMbKO Ha OYeHb KOPOTKOM HayaJIbHOM 3TaMe BOHOOOpPaso- 
_ BaHHA W MX OTHOCHTeIbHaA BeNNUNHAa (MO CPpaBHeHHIO C OCHOBHBIMH 4yieHaMH) 
| ObICTPO yMeHblWaeTca BO BPpemenH. C APyrokt cTOPOHHI, B MOceMHeM — «nompa- 
BOUHOM» wieHe (3) UHCIHTeIb C APOON BO3PaCcTaeT 3HAUHTEIbHO MelIeHHee, 
4YeM MHODKHTeb ¢ B 3HaMeHaTeye. Orciona caelyeT, TO BeMUNHA (a 
OUeHb ObICTPO CTAHOBUTCA MpeHeOpexuMO MaJIOH MO CpaBHeHHIO C MepBhIM YWIe- 
HOM mparnol uactn (3). Tak kak cTpoenne cbyHkuuH f, uf.» NOKa elle HeEH3BeCTHO, 
ClleaeM MPH CXeMaTHYeCKOM aHaH3e ypaBHeHua (3) camoe mpoctToe JonvileHne, 
KOTOPOe NO3SBOJIHT OLLCHHTb pOJIb NOOaBounoro — BTOporo — weHa B (3). MmMenuo, 
TIOIOXKHM 


dR 5 dR 
tor + he hi sa~ NS ir: (4) 


[lojcTaBuB BbIpaxKenve (4) B (3), NomyuuM 
dr 1 ip \ GR | 
Gayle) a- (9) 


STo — uddepenuuasbHoe ypaBHeHHe, KOTOPoe 3aMeHseT ypaBHeHHe (15) u3 


cTaTbH (?). 
Tlono6vo Tomy, Kak OpbIlio cmenanHo B (1), BBeqeM B aHawH3 NepemMeHHoe, 


XapakTepH3ylolllee HenocpeyCTBeHHO KpyTH3Hy BOTH: y=7r/R. Tlocne 3ameubi 
TIepeMeHHBIX BMeCTO (5) NOJyuHM 


dy dR Nod Re Y eGIx 
aE ge cap ge aps 


WJ 


dy 2 aR 
rane aang © °) 


Tlonyuennoe ypapHenve He oTHYaeTcsA 0 opMe oT ypaBHeHnsa (18) u3 pabo- 
Tar (1). Oguako 4pespbiualivo CyllecTBeHHO, 4TO B paOoTe (*) Bcerga ObINO 
y > /,, a Ha HccmeqyeMoM 9Talle pasBuTHA BONH Bcerfa y< n/2. 

B cooTBeTCTBHH C 9THM 3aNHINe€M HOBOe HavaJIbHOe yCJIOBHe: B MOMeHT 
3apoxKIeHHA BOH mpH y= 0 jomKHI 6bITh R= R, uw A=)y. Syecb Ay—Ta 
WIMHa BOIH, KOTOpad coorBetcTByert TeopHu IT. H. Ycnencxoro (*), uccue- 
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BeTpa. 
Viuterpalua ypaBHenusa (8) pH TaKOM HauaJIbHOM YCJIOBHM aeT 


ae $[-(N. 


-s['-G) a 


Ectb OCHOBaHHA Mosaratb, 4uTo n/2n>0,142*. Ho Tak Kak 4acTHOEH) 
snayenne h/ = 0,142 coorpercTByeT npesesbHO KpyToH BomHe Muuessa (*),) 
TO HapacTaHHe KpyTH3HbI BOJIH lO 3aKOHy, OH3KOMy kK (7), 3aBeqOMO MpeKkpa- 
THTCH, KOPa JJIMHa BOJIH JOCTHFHET HeEKOTOPOrO 3HayYeHHA Ay, ONpeesAeMOrch 
yCJIOBHeM 


MJId, WHave: 


>~|> 


#[1—(#) "|= 0.142. (8 


Ilono%*«uM, YTO Mocse STOO pa3sMePbI BOJIH HECKOJIBKO BO3PaCTYT JO KaKOFO- 
TO 3HaYeHUA A = Ay, KOPAa «MOMpaBOUHbI» weH B (3) cTaHeT MpeHeOpexKHMO Ma-h 
JIbBIM TIO CPaBHeHHtO C MepBbIM WIeHOM (3). Torda MOXKHO yTBepxLaTb, 4TO NpHiP 
WOCTH>KEHHM 3HAa4YeHHA h=A, YPaBHeHHe (5) HACTOAULEH CTaTbH aBTOMaTHYeCKHe 
MpeBppaTuTca B cTapoe ypaBHeHHe (15) u3 padornl (1) AH KpyTH3Ha BOJIH Ha4HeT 
YMeHbluaTbead Mo 3aKoHy (21), HaldeHHomy B (?). 

B urore H3MeHeHMe KPYTH3HbI Pa3BHBalOULHXCA BeTPOBbIX BOJIH MOXKHO Oy-f 
eT u300pa3uTb AHarpammod puc. 1, Ha KOTOPOM CaMbIM NepBbIN 9TaN—OT A=A,e 
WO A}=),—nOAYHHAeTCA MpHONWKeHHOMY COOTHOWWeHHIO (7); BTOpOH 3Tam —} 
OUeCHb KOPOTKHH 9TalM OTA=A, WOA=)h)y—XapakTePH3yeTCA BPCMeEHHbIM MOCTOAH-R 
CTBOM KPYyTH3HbI BOJIH (A/A = 0,142) npw HapacTaHHH UX Pa3MepOB; HaKOHell, 
CaMbIM JIMHHbIM 9TaM—OT K=),y H QO HAaHOOJIbUIMX Pa3MePOB LWITOPMOBbIX BOJIH' 
B OKeaHe — OMMCbIBaeTCA CTAPbIM COOTHOWeHHeM (21) 43 pa6oTol (?). . 

Murepecuo, uTo Ha6/0NeHHA B WITOpMoBom OacceliHe Mopckoro rugpopusu- 
YeCKOPO HHCTHTYTA MO3BOJIHJIM OOHAPYXKHTb CJlerKa 3aMeTHOe YaCTH4HOe Paspy-/h 
IWeHHe BePLUHH BOJIH Ha TOJIbKO YTO OMMCAHHOM BTOPOM (MpOMexKYTOUHOM) sTane fh 
BOJIHOOOpas0BaHHA; 3eCb KPYTH3HA BOJIH CTP@MHTCA HapacTaTb NO 3aKOHY, 
61H3KOMy K (7), HO Mpodbustb BOIH HeycToHuuB npu r/R >0,45 u h/k > 0,142 uf 
BePUWIMHbI BOJIH JOJIKHbI B STHX YCJIOBHAX YaCTHYHO paspyuaTpes (8,7). 

Ha cxematTuyeckom puc. | orpe30k mepBoli KpHBOli mocTpoeH B Mpesnosmo- 
2KeHHH, YTO KOSPPHUMeHT f B CPopMyvie (9) coxpaHAeTcA MocTOAHHbIM. B Je | 
CTBHTCJIbHOCTH OH HEMPePbIBHO YMeHbIMaeTCA BCIEACTBHE HEMPepbIBHOrO YMeCHb= 
IM@HHA «MOMpaBOUHOro» wWieHa B (3). Polb STOO WeHa CTAHOBHTCA MpeHeOperxku- 
MO MaJIOH B KONWe BTOporo sTaMa; K MOMeHTY NMepexoda OT OTpeska, Mapas | 
JI€JIbHOTO OCH aOcliMcc, K KPHBOH, MOcTpoeHHoH no dbopmyvte (21) paGornt (4). 

GuayuHT, NelCTBUTebHad 3ABMCHMOCTb KPYTH3HbI BOJIH OT HX WHHbI (MIM, 
HHBIMH CJIOBAMH,— 3aBHCHMOCTb KPYTH3HbI BOJIH OT BPeMeHH, B Mposou*Kenne, } 
KOTOPOrO Pa3BHBaIOTCA BOJIHbI) AOJIKHa BbIPAXaTbCA KPHBOH CO CrvlaxKeCHHbIMH 
Tlepe/IOMaMH. | 

JA conoctTaBJieHHA, Ha puc. 2 H300parxKeHO eicTBHTeIbHOe H3MeHeHHe Kpy- 
TH3HbI BETPOBbIX BOJIH BO BPeMeEHH Ha OCHOBAHHH (POTOPerhcTpallHH BOM B WITOp- | 
MOBOM OacceiiHe (0 MeToge cM. pa6ory (7)). 


* [lpu n/2n =0,142 na neppom atane KpyTH3Ha BOJIH TOMbKO acHMNTOTHYeCKH NpHOuH- 
*KaJlacb Obl K STOMY 3HAYCHHIO, HHKOra ero He JOCTHraA; HH BTOPOrO, HH TPeTbero 3Tana He 
CyUleCTBOBasIO Obl, B OTJIMYHE OT eHCTBHTebHOH KapTHHbI aBvieHHaA. T1pu n/ 2m < 0,142 
KPyTH3Ha BOJIH ACHMITOTHYCCKH H3MeHAMACb Obl OT HYAA WO n/2e7< 0,142, uro eme 6Gomnee 
IIPOTHBOPeYHT JeHCTBUTeJIbHOCTH. 


AT4 


BBuy TPYAHOCTH TOUHBIX MpOMepOB MPH OUeHb MaJIbIX BOJIHAX, PasyMeeTcaA, 
HeJIb3A MOPYYATbcA 3a TelCTBUTeIbHY!O LIMHY MpOMexyTOUHOrO yuacTKa KpH- 
BOH, NapasisenbuHoro ocu aOcllucc, HW 3a OCTpOTY H30Ma IIpH Mepexose OT SsTOFO 
yuacTKa K TpeTbeMy, HHCXOMAllemy yYacTKy. Oqnako OOH XapakTep KpHBOH 

Ha puc. 2 xopollo cormacyeTcsa c TeopeTHyeckol cxemolt puc. |. Hayo nomaratb, 


50 100 150 200 cek 
Epema Cosbedcmbua bempa t 


Pue. 4 Puc, 2 


uTO B OYAyuIeM packpbiTHe Buda (yHKuni f, u fy MPHBeLeT Mb K H3MeHeHHIO 
| MopMbI Nepsoro 9Tana KpuBoH (oT f, HO fy) HU AMHbI BTOporo stTama (MO Aj), 
HO He H3MeHHT IMIpeCTaBJICHHA O CYTH ABJIGHHH, OMMCAHHbIX B HaCTOAMIeH CTaTbe. 


Tloctynuao 
PA NOK AS 


IWMTHMPOBAHHAA JIMTEPATYPA 


1B. B. Wvyaentxun, JAH, 111, N 2, 348 (1956). 2% B. B. Wynetxun, JAH, 
113, Ne 3, 560 (1957). 3Il. H. Yecnenckunk, Wes. AH CCCP, OMEH, 403 (1937). 
ej. H. Micheli, Phil. Mag. (5), 36, 430 (1893). *® B B. Illy aenkun, HAH, 95, 
Ne 5, 987 (1954). § B. B. Whyameukun, JAH, 95, Ne 6, 1186 (1954). * B. B. Iy- 
aewuKuu, Tp. Mopcx. rugpopu3. unct. AH CCCP, 9 (1956). 
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Jloxnzann AKawemMuu Hayk CcCCcCcP 
1958. Tom 118, Ne 3 


3. A. PPAEBCKHH u E. ©. 3HHOBbEBA 


K BONPOCY O BO3MO)KHOCTH H3MEHEHHA 
PAX MOUYBCTBUTEJIBHOCTH KJIETKH NPH MNOMOLUIH 
®JTYOPOXPOMOB 


(ITpedcmaeaeno akademuxom A. H. Onapunoim 5 VIII 1957) 


Cpequ BelllecTB, H38MCHAIOWIHX PpaJMOUYBCTBHTeJIbHOCTb 2KHBbIX CHCTEM,6 
ynomuuarotcs dbsryopoxpompl. B pafMosioruueckOK JIMTepaType UMeIOTCA yKasa-qe 
HHA, UTO OPHIHAHTOBbIM 3eJIeHbIM CeHCHOMM3HpyeT KOXKY KpOMMKa K PeHTTeT) 
HOBCKHM slyuam ('), a dsyopecieHH NOBbIMaeT PaqHOUYBCTBUTEJIbHOCTh 3/10Ka-ih 
YeCTBCHHbIX HOBOOOpasoBaHHh (7, °). YMancKkul, Bapwiapckuh u Kygoxoues (4) 
oOHapyxKHWJIM yCuleHve MOJaBeHHA pereHepallMH KOHeYHOCTH TPHTOHA NOD 
BJIMAHHEM PCHTTeHOBCKHX JyuelH NpH BBeJCHHH XKHBOTHBIM Neped oOOs1yueHHeMi 
dbaryopecuienHa. Bo Bcex 9THX paOoTax aBTOPbIl, OTMe4aA CeHCHOMINSHPp yiouleelil 
jleHicTBue KpacuTesel, He paCCMaTPHBalOT BOSMOXKHHIX M€XaHH3MOB STOTO ABMEF 
Hun. IIpapga, Cyqpuy oOpaiiaer BHUMaHHe Ha YBeJIMYeHHe NOTMOMLeEHHOM O3BIe 
B NIpucyTcrBuM KpacuTeiaA Jo 8%. Ho 970 HeOoNbUloe yBemM4eHKe AOSbI, Narkeff 
eCJIH OHO peaJIbHO, He MO*KeT OOYCJIOBHTb NOBbILEHHY!IO OHOMOrHYeCKYIO peak-h 
IH10. q 
Brio o6Hapyxeno (°), uTO remaTonopd@upuH B pasBeyeHusax | : 20 000 —h 
1 : 100 000, He yrHeTarouIMX SaMeTHO 2KH3HEeATCJIbHOCTh HOPMA@JIbHbIX Mapa- 
MelHH, YBeJIMUMBaeT HX YYBCTBHTEIbHOCTh K PeHTTCHOBCKHM JyuaM, Mpuuemip 
ABTOPb! HCCJIeOBAHHA BbICKA3biBaIOT MIpeANOMORKeHHe, UTO pasMYHaA pauo-f 
UYBCTBHTCJIbHOCTb KJICTOUHBIX SJIEMCHTOB MO2KeT OMpeeJIATbCA HEOMHAKOBbIME 
coflep2xkaHHeM B HHX NOPHPpHHOB, KOJIMYeCTBO KOTOPbIX OCOOeCHHO BeJIHKO B MO-M 
JIOMbIX, AKTHBHO Pa3BHUBaloOluluxcA KJIeTKaXx. 

Mexann3M ceHcHOnsusalnn lyOpeclMpyloWlMMH KpaCHTeIAMM K HOHH3H-6 
pylolleH payualuH, eCJIH TaKOBOM JeHCTBUTeIbHO CYIeCTByeT, OCTAeTCA HeBBI-e 
ACHCHHBIM. SfeCb MOKeT ObITh HeCKOMbKO Mpesnomoxenui: 1) mpoucxogurii 
CYMMMpoBaHHe MOBpexkaroulero WeHCTBHA KpaCUTeIA MU pawualuu, HU KOHUeHT- 
pallu KpacuTeiA, OCesBpeAHbIe JIA HeOOMYYeHHBIX KJI€TOK, MOryT OKasaTbca le 
NOBPeKTaloulMMH JIA KJIeTOK, NOpaxkKeHHbIX paMauNeli; 2) kpacuTenb non 
BJIMAHHeM palvallMu MpHoOperaeT TOKCHYHOCTH JIA OMOMOTHUeCCKHX OObEKTOB; D 
3) uMeeT MecTo (oTOAMHaMHYecKHH scbdbeKT, CBOLCTBeHHBI Somee IHHHOBOJ- 
HOBbIM yuacTKaM crekTpa (°,”). . 

CencnOnMsauuaA OnosorMmuecKHX OObeKTOB K MOHUBHPyiollel pazvanuy 
IpH MoMouM c1yOpoxpoMoB MpescTaBusa Obl 3HaUNTeIbHBIi MHTepec jWIA pa-k 
AMotepanun. Bmecte c TeM, ycTaHOBsIeHHe KOppeJIALHN MexKy paknouyBcTBu- ke 
TeJIbBHOCTbIO KJI€ETOK HM COjep2kaHNeM B HHX TeMaToMOpdupuHa cnoco6cTEoBaso ls 
Obl BHIACHEHHIO M€XaHW3Ma HavaJIbHOli peaKWMH, BOSHUKalolleli NOL BMAHueM 
o61yueHHaA. 

B cBa3H C BbILIeH3102KCHHEIM MBI IIbITAJIMCb BbIACHHTb, B KAaKOM Mepe Kpacu- 
TeJIb CNOCOOCH H3MCHHTb PaMOUYBCTBUTEbHOCTh KJICTKM. OMBbITHI CTaBHHCh 
Ha OMHOWHO KYJbTHBUpyembIx Paramaecium caudatum no metogy AneKcanypo-| 
Ba (*) B cpeye Jlosuna-JlosuucKoro (*) B TemHoTe mp 22°. 

Hicnbirbipanoch eicTBHe cJleLyIoulMx KpacuTeseli: reMaTonopdupun 
(0,001 — 0,005%), TpHnadlaBuH (0,00002 — 0,0001%),  dayopecueun | 
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(0,00005 —0,0002%). PactBopbi kpacuTenei roropusucb Ha OecnenToHHoL cpe- 
| qe Jlosnua-Jlo3uncKoro. 300 mapameunit B 0,3 ma OecnenToHHOr cpefbl, cosep- 
wallleH KpacuTeb B OJHOH M3 YKa38aHHbIX KOHIeHTPalluli, H KOHTPOJIbHbIe Ma- 
PpaMel\Hi B TOM 2Ke KOJIMYeCTBE H B TOM *Ke cpese, HO 6e3 KpacuTeas (KOHTpoub I), 
B IWHIHHApax u3 MeKCHriaca OJHOBpeMeHHO MosBeprasucb OHOKpaTHOMYy 
BOSeCHCTBUIO PeEHTreHOBCKHX sy4el B N03e 100 kr. Yeosusa oOmyuenna: 180 xB, 
{5 Ma, paccrosune 9 cM, 6e3 (PubTpa, MOULHOCTH ZO3bI 2680 r/muH. Bropbim KOH- 
TpOjleM Ha TeMHOBOe JleHcTBHe KpacuTemAa (KOHTpONb II) cryxKusH NapamenuH, 
cojlepKaBliveca B TeyeHne 60 MuH. B HavOoulee BbICOKHX H3 HCMOJIb30OBaHHbIX 
KOHILGEHTpallWAX KpaCHTeiA, HO He OOyUaBlIMecH. B fambHeliliem BemMCcb 
HaOMOMeHNA 3a TEMMOM JeJeHHA HM BbIMKKHBaeCMOCTbIO XKMBOTHBIX. PesysbTaTbl 
OMBITOB MpecTaBJieHbI B TaOsULe. 


- 


el avOrsr Ve ikea 


Temn fesnenua unpby3o0puli 


TpHnadwiaBuH reMaTonopmupHy bayopecyeun 
1 eHub 2 WeHb 3 TeHb 1 TeHb 2 eHb 3 eHb 41 neHb 2 eHb 3 WeHb 
1 
| Oosnyuennpre 0,6+0,03/1,85+0,04/2,17+0,03}0,77+0,04/1,99+0,03)2,15+0,02/0,24+0,22}1 ,64+0,04/1,64+0,04 
! 100 Kr B pa-| co=+0,52) g=+0,58] o=+0,32] o= +0,68| c—+-0,36] c= 40,36] c= +0,42) c= +0,7 | c= +0, 72 


CTBOpe KpacH-| n=240 n=238 n=185 n=146 n=146 n=145 n=412 n=370 n=370 
Tena 


| OO6syueHHple 0,64+0,04)1,84+0,06/2,09+0,03/0,84+0,05]2,15+0,03]/2,11+0,03/0,28+0,94/1,57+0,07]1,50+0,06 
100 Kr B Kyb-} o=+0, 50) o =+0,66] o= +0, 46) o=+0,64] c= +0,26) o= +0, 26) o= +0,41] c= +9, 70] c= +0, 62 


TY pasIbHOW n=138 n=138 n=97 n=92 n=92 n=92 n=118 n=116 n=115 
cpeje 
Koutpoup I 1,84+0,03/4,84+0,04/1,60+0,07]1,73+0,05]1,84+0,06]/1,03+0,03)1,57+0,06]1,72+0,06]1,48+0,04 
o=+0,50) c=+0,50) o= +0,64| o =+0,66) c= +0,62) c= +0,24| c= +0, 84) c= +0,86] c= +0,66 
n=195 n=144 n=91 n=148 n=94 n=4h n=198 n=201 n=210 
Kontpoup Il 1,72+0,05]1,78+0,04/1,57+0,06]1,72+0,05]1,72+0,06/1,06+0,03/4,45+0,03]1,82+0,05|/1,42+0,04 


o=+0,64| c= +0, 40! c=+0,6 | c= +0, 640 = +0,21| c= £0, 20] c= +0,43] c= +0,70] c= +0, 60 
m=195 n=148 n=100 n=148 n=91 n=48 n=179 n=177 n=176 


M3 mpvBefeHHbIX JaHHbIX CyleqyeT, YTO HOHM3UpPYyroulad palMalua B Jose 
100 kr 3amMeTHO yrHeTaeT TeMM JevleHHA UMHdy30opHH B TeYeHHe WepBbIX CYTOK 
TIOCJIe BOSeHCTBUA; HO yXKe HA BTOPblIe CYTKH HMedla MeCTO NOJHaA HOpMaJu3a- 
IMA CKOPOCTH pa3MHOKeHHA 2KHBOTHHIX. Jlo3a paguauuu 100 kr B HAalMx ycuo- 
BHAX 9KCNepUMeHTa He BbISbIBala THOeIM NapamelHi. 

Camu no ce6e KpacuTesIM, B MPpHMeHeHHbIX KOHIeHTPalWAX, B TOM CJIy4ae 
€CJIHM HCKJIIOYaIOCb MpAMOe OCBelleHHe, He OKa3bIBaIM MOBperxkfaloulero ekicT- 
BUA Ha uHdpy30puil. 

Tematonopdupnu u dtyopecuupyioulMe KpacuTeM B HalIMX ONbITax He H3- 
MeHAM YYBCTBUTeIbHOCTH MapaMellMM K peHTreHoBCcKOH palMauun. Mx Biansa- 
Hie He CKa3bIBaJIOCb HH Ha %KM3HECMOCOOHOCTH, HH Ha TeMMe J[eJICHHA KHBOTHBIX. 

TakuM o6pa30M, HCNOJIb30BaHHble B HaUIMX ONbITax slyopecuMpyrouive Be- 
ulecTBa He CeHCHOMIH3MpoBanH UHpy3sopH K peHTTeHOBCKHM J1y4yaM. Orcioja 
csleyeT, YTO KpaCHTeIM He CTaHOBATCA TOKCHYHbIMM MO] BAMAHHeM OOyYeHHA 
100 kr, HM 4TO UYBCTBHTeIbHOCTh OOJIYYCHHBIX NapaMellMi K KpacHTeaimM pu 
3TOM 3aMeTHO He H3MeHAeTCH. 

@MoroyuHamuyeckuH adpPeKT pH BO3eHCTBHH PeHTTeHOBCKHMU JIyyaMu 
MIpeCTaBAeTCA MaJIO BEPOATHBIM BCMeEACTBHe OTCYTCTBKA M3OMpaTe/bHOrO MO- 
POULEHHA B PCHTTeEHOBCKOH OOAacTH CMeKTpa, a TaKKe B CHJy TOrO, YTO MOJIeKy- 
Jia KpacuTelA NOL BAMAHMeM PeHTTeHOBCKOM palMalMu MOxKHAa paspyllaTLca, 
a He aKTHBMpOBaTbCA B (POTOXHMHYeCKOM CMBICJe. 

B cpete MpelcTaBJIeHHbIX HaMH JlaHHbIX (PaKTbI MOBbINIeHHA PalMOUyBCTBH- 
TeJIbHOCTH OPraHH3MOB HM TKaHeH B MpHCyTCTBHM GblyOpOxpoMoB, M0-BHAMMOMy, 
culelyeT OObACHATh CYMMUpOBaHveM JelicTBMA MOHHMSMPYIOUMX u3IyueHuli 
C XMMHYeCCKHM WIM CPOTOAMHaMMYeCKHM JleHCTBHeM KpaCHTeJIA HIM MHITMeHTa. 

Vickmouenvem sBisioTcd HaGmoweHus, mpescrapmeHHble B padote (°); 
cleyet yKa3aTb, OHaKO, ITO ee aBTOPbI Hada NO-BUAMMOMY, He CeHCH- 
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OuNHsallHio Mapamelluli remaTOnoppupwHOM K PeHTTeHOBCKOM paMalluy, a U3Me- |i 
HeHHYy!0 PeaKUHIO MapaMelnii Ha OOsyyeHHYy!o cpeky, MOCKOJbKY, KaK OTMEUAICT F 
CaMH aBTOPbl TlapaMellMH MOrHOasM TOJIbKO pH COMPHKOCHOBeHHH pacTBopa, 
B KOTOPOM OHH OOJIyyasIHCcb, C BO3,YXOM. 

CoppeMeHHble MpecTaBJieHHA O jelcTBHH payHallMH Ha OnomorMueckHe OOB- fi 
€KTbI H€ HO3BOJIAIOT CBASbIBATb paHOUYBCTBUTeJIbHOCTb C H30HpaTeJIbHbIM BO3- 
AelicTBHeM M31yYeHHaA Ha Kakyto-JIMOO OfHY rpymny BellecTB. WyBcTEHTeIb= If 
HOCTb K pala MO-BHMMOMYy OlpesemaeTCA HEKOTOPOH paBHoselicTByroulen 
pasHoo6pa3HbIX H3MCHeHHH, HaCTyMatolwwux NO BJHAHHeM OOJIYYeHHA B CHCTe- 
Me H ABJAeTCA BbIpaxKeHHeM OGIeH ee peaKIMH Ha JIyyeBOe BO3/eHCTBHe. 


MuctutyT MopibomorHu %KHBOTHEIX Tectynuso 
um. A. H. Cepeptiopa 2 VIII 1957 
Akallemuu Hayk CCCP 
MWUTMPOBAHHASA JIMTEPATYPA 
Ee yOospuu, C.A. Huxutun, Bectu. pentrenon. u pazuca., 12, 5, 370 


al 
(1933). 2:Gotpeman, Brit; Medi Jc si) 34) 6587 (1931) ie 2eMie E = sG onouciniaincalasm\uaas 
J. Roentg. and Rad. Ther., 34, 3, 378 (1985). 43.E. YmMauncxulh, Bb. WH. Bapwas- 
cxuu, B.I]. KygzoKxomes, JAH, 65, No4, 581 (1949). § FH. Figge, R. Wi eh 
terman, Science, 122 (3167), 468 (1955). © H. Blum, Photcdynamic Acticn and 
Diseases Caused by Light, N. Y., 1941, p. 309. 7938.8. Tpaespexuh, Yen. ccpp. 6uon., 
32, B. 3(6), 330 (1951). § B.A. Anekcauazpos, Tp. Vuct. unton., ructca uv sMOpvod., Me 
8,8. 1,3 (1948). ° JI K. JlIosunaJlo3nueKk4u ii, Usp. Hayun. uuct. um. Il. ®. Jlec- 


rata, 15, 91 (1929). 
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Jloxrxann Akafwemun wayx CCCP 
1958. Tom 118, Ne 3 


TEXHHYECKAS PH3HKA 


P. H. TAPBEP u T. T. MOPMJIBHHKOBA 


BHYTPEHHEE TPEHHE HW MJIACTHYUECKAH JESOPMALUUMA 
NEPEHAMPS)KEHHbBIX MHKPOOBJIACTEA TBEPJOrO TEJIA 


(ITpedcmaseaexo axademuxom T. B. Kypdtmoseim 22 V 1957) 


VispecTHo, uTO JleKPpeMeHT 3aTYXaHUA YMpyrux KoMeOaHHM HeKOTOPbIX Me- 
TaJIJIOB 3aMeTHO BO3PacTaeT C yBeMYeHveM amnuuTysp (', ?). MakpocKonMuecku 
paciipeleieHuble Halps2xKeHHA Mp STOM 3HaYHTeMbHO HMKe Mpeseta TekyyectH. 
Y MArKUX, XOPOWIO OTOAOKEHHBIX MeTaJJIOB WMeeTCH HauaJIbHbIli HHTepBaJ 
‘SHaveHHH aMIMJIHTyIbI KOeOaHHA, JIA KOTOPOrO MOXKHO CUHTaTb WeKPeMeHT 
3aTYXaHUaA He 3aBHCALLMM OT aMMIUTYbI (”). B 3TOM culy¥ae MOXHO MOarath, 
YTO KONeOaHHA XapaKTepH3yIOTCA YIPYyrO-BASKMMM CBOHMCTBaMM MeTaJiJla pH 
/HEH3MCHHOM 3HaueHuN KosdPulheHTta BHYTpeHHero TpeHuA. Bo3spactanue Ba3- 
1c(’1 C ENMIIMTYHON celyeT MPMNUcaTb BUMAHMIO NepeHanpsaAxKeHHu, MOKau- 
-S30BaHHBIX B MUKpOOOsacTax. IIpuH 9STOM HeEOOXOMHMO MpeANONO*KUTb, TO 
'B mpolecce Kaxkoro WHKIa U3Me€HeEHUA HalpAxKeHUH BTaKUX MHKPOOOMAaAcTAX 
pacxoflyeTcad HekoTOpad JOA ynpyrol 9Hepruu Ha CoBeplWleHHe padoTb! Mla- 
cTHYecKOH fecsopmMalluH. 

C TakWM MpesnosoxeHHeM MIOXO COrsacyloTcA CuelyrollNe OCHOBHbIe Mpel- 
CTaBJICHHA TeOpuu ympyro-nuacTuyeckoH eshopMalnn: 

1. Pa6ora naacTuyeckoh jehopMallun coBeplwaeTcA TOJbKO Ha yuacTKe 
TeKYYeCTH WIM B Mpollecce ynpouHeHHa (aKTHBHaA espopMaLua). 

2. Pasrpy3ka He MpuBOAUT K MOHM2KeHHIO JOCTHTHYTOrO paHee Mpeslevia 
yupyrocTn. 

3. Becb mpolecc pa3srpy3KH M mocsieqyioueH Harpy3KH JO HallpsxKeHuH, 
COOTBETCTBYIOIINX Hauvasly pa3rpy3KH, mpoTekaeT uncTO ynpyruM oOpa3som 
(naccuBHan ecopmaunsa). Ilpu stom cuntaeTca, uTO Mpesem ympyrocTu He 
3aBUCHT OT 3Haka HanpsAxKeHHH UM YTO 3a BPeMA pasrpy3KH Mpesel yupyrocTu 
He YMeHbilaeTCA B pe3yJIbTaTe OTAbIXa, OTKUTA HU TOMY MOAOOHHIX Mpoleccos. 

OueBuHO, 4TO TeOpHA, BKTOUAIOWLaA WIaCTHUHOCTh MepeHalpsAxKeHHbIx 
MukpooOslacTel, HyKaeTcA B Govlee eTaIbHOM OOcy2KeHHH. 

HeogHOpomHOcTh peasIbHbIX TBEPALIX TeJI BbIABJIAeTCH MPH CaMbIX pa3uN4d- 
HbIX MCCIeqOBaHHAX. EcTb MHOTO OCHOBaHHHM MOJlaraTb, YTO BeCbMa MaJIble 
(ynpyrue B MakpocKonMuecKOM MaclulTa6e) TecbopMallHH BBbISbIBAaIOT Apo! eHHe 
TBepforo Tea Ha MuKpoOs0KH (3). Tlo-BHaMMoMy, HanpsAxKeHHA Ha rpaHullax 
NOOGHbIX GJIOKOB HM BHYTPH HEKOTOPbIX U3 HUX MOryT BO MHOFO pa3 MpeBbillaTb 
cCpelHve Hanps»KeHusA BUccAelyemom oOpasue. IInacruyeckaa AecbopMallus OJHO- 
ro Takoro 60Ka JOJKHa MpMBeCcTH K MepepacnpeseteHnio HaNpA*xeHuH B OK- 
pyxXaroulel JaHHblli On0K MUKpoOOOsacTH, YTO MOXKeT, B CBOIO OYePeb, NOPMCUb 
BOSHUKHOBeEHHe KPHTHYeECKHX MepeHanpAKeHHH B OMHOM H3 CMeXKHDIX OJIOKOB 
M ero mulacTuyecky1o Jeopmaimio. Tak Kak JIA ONpeseseHHOH aMMINTYAbI KO- 
jle6aHuli MomsyuaeTca onpefleseHHoe 3HaueHHe JeKpeMeHTa 3aTyXaHUA, TO NPH- 
XOJMTCA CUHTaTb, UTO YCTaHaBJMBaeTCA CpeMHeCTaTHCTHYeCKOe MOCTOAHCTBO 
KOJIMYeCTBA «JeHCTBYIOWLMX» MUKpooGsacTeH. OTO xopolllo corsacyeTca C TeM, 
YTO MHOFOKpaTHOe IIpHsOx%KeHNe Z3HAKOMePeMeHHBIX YMPYrHX HanpsAxKenuk mp 
MCMbITAHHAX Ha YCTasIOCTh MPHBOAMT K MOCTeMeHHOMY CHM2KeHHIO WekpeMeHTa 
gaTyxanua. Takoli scdbekT HeOOxoLHMO MpunUucaTbh cTaOHJIbHOMY YMpOueHHIO 
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onpefenenHoro KOmMuecTBa MuKpooOvacTeli. AnanormyHble sippeKTbl HaOvIio \ 
lasucCb KaK pe3yJibTaT MmpesBapvTebHOM ynpyro Aecdopmatuu (*), KkoTopanyt 
T1O-BUJMMOMY, TakxKe IPpHBOAMa K yMpOuHeHHiO MUKpOOOJacTed. 

({Ipegmomox*Kenue O TOM, 4TO MacTH4¥ecKand NeopMalluA CBAZaHAa C OOpa30jf 
BaHHeM MMKPOOJIOKOB M MepeHalpxAxKeHHbIX MUKPOOOacTeH, XOPOUIO corlaryy 
cyercd C OMbITaMM, MPH KOTOpPbIX H3y4aIMCb LeKpeMeHT 3aTyXaHUA KpyTHJbI 
HbIX KOJleOaHUfi OMHOBpeMeHHO C MWIaCTHUeCKUM pacTAxKeHHeM MOuHOeHa (°5 
WM MOrlouleHHe ybTpasByKa B MOHOKPHCTaJax WHHKa B Mpollecce CABHTOBOLA 
mulacTuyeckoH epopmayun (°). 

J|1A BbIACHeHHA BOMpOca O HaMUMM MpoueccoB MlacTHYecKOl LepopMallut 
MHKpooOulacTelt ObluIO PelleHO HCCJIeMOBaTb 3aBUCHMOCTb JeKPeMeHTa 3aTyxafh 
HUA KOeOaHH B CBHHIe OT JONOJHUTEbHbIX HAaNpAKeHHM, YBeJMYMBAOUINXCsy 
¢ TeyeHHeM BpeMeHH. CBuHell Obl BbIOpaH AIA STHX HCCMeLOBaHHK NO TOK MpH. 
uHHe, UTO B HEM O4eHb ObICTPO pesaKCHpylOT BHYTpeHHHe HanpaAxeHHA. OOpatt 
SYIOULMeCA B CBHHIWe TpelMHbI HW MepeHallpAxXeHHA He MOFyT JOO COXpaHATHCH Je 
Ilostomy B CBHHIe He JO/2KHbI HAKOMIATHCA Cie QbI WpexkHe JeopMalluu B BUTE 


MallHM CBHHIa CulekyeT MpHMHCbIBaTb Ooslee r1yOOKHM H3MeCHCHHAM eFO CTPYKy{i 
Typbl. Ecauu Hamwuve MukpooO/lacTteH MepeHanpsxKeHHOrO MaTepHasla MOKel 
IIPHBOAUTb K YBeJIMYeHHIO JeKpeMeHTa 3aTyYXaHHA KOeOaHHH, TO ynpouHeHHe) 
KaK W3BeCTHO, HaoOopoT, cmoco6cTByeT efO YyMeHbIIeHHIO. CieqoBaTebHO, 
BJIMAHHe HaOOMatouleroca Y CBHHWa YMpO4YHeEHHA He MO2KeT MACKMPOBAaTb OC 
HOBHble€ 3€KOHOMePHOCTH ABJICHHH, CBASAHHbIX C BOS3HHKHOBeCHHEM B IMpOLecces: 
ynpyroh JepopMaluu CBHHIa HeEOMHOPOAHbIX MHKpooOJacTeH, rye MOKaH30— 
BaHa lvlacTuyecKad Jedopmalua. J 

IlpeqBapuTesbuble UCCeOBaHHA MOKa3aJIH, 4YTO Y CBHHIWa MPH KOMHATHOH; 
Temmepatype Je@KpeMeHT 3aTYXaHHA He 3aBHCHT OT AMIMVIHTYJbI KOueOaHHH, 
Ilpu BbINOJIHeHHH STHX OMBITOB B KaveCTBe XapaKTePHCTHKH AaMIMJIHTYbI Kose. 
OaHHi CJLYKUJIM BbHIGHCJIeCHHbIe MO BeJIMYHHE HaMOOJIbUIe..0 yrvla 3akKPpYYHBaHH He 
©) HaHOOJIbuine HallpsAxKeHua 


spec: (1)) 


re R u /, cooTBeTcTBeHHO — payHyc CeveHHA H WIMHa CTepxKHA (HIM TPYOKH) 3M 
G— Mo,yb capura. Oxkasanocb, TO B Mpesenax OT t) = 6,51 /mm? Zo, 
tT = 90,4 T/mm® expemeHT 3aTyxaHuA COXpaHseT MOCTOAHHOe 3HayeHHe 6,= 
= (52,5-+4 1,5)-10°°. ii 
Beto yCTaHOBJIeHO TakxKe, UTO JeKPpeMeHT 3aTYXaHHA CBHHIa Np KOMHAT-, 
HOM TeMMepaType He 3aBMCHT OT NOCTOAHHBIX JOMOHUTeIbHbIX HalpsxKeHui, 
BOSHHKAIOUNMX B TOHKOCTeHHOH TPyOKe OT MpHBellleHHOrO rpy3a HU aBeHuAll 
cxKaTOrO BO3Ayxa BHYTpH TpyOKH. HampsxeHHoe cocToAHve B 9TOM CJyuaer 
MO2KET ObITh OXapaKTepH30BaHO C MOMOU[bIO HHBapwanta AeBuaTopa Hanpsaxke-fh 
Hult i) 


ie 


TEV Ge te Gey Bl 


rye P — npuBemenubit rpy3; p — qapnenue; R, F, h, coorsercrBeHHo,— pa- 
AMyc, MWiouWlatb CeyeHHA WM TOMMMHA CTeHKH Tpy6ouxu; M — moment cua,| 
3aK PYUMBaloWHxX TpyOouky. Msmepenusd moKa3aM, YTO B Mpesqedax 3HayeHuit}) 
oT 7 = 22,7 T/mm* yo +t; = 379,7 T/mm? nekpemewT 3aTyxanua coxpansaert 
sHayeHve 6 = (54,3-++5,1)-10°3, 

Hesapucumoctb JeKPe€MeHTa 3aTYXaHHA OT AMIVIATYAbI UW JONOMHUTeENbDHBIX! 
HampAKeHMM CileyeT NOHUMATb Kak CBHJeTebCTBO TOTO, YTO B CBHHIe MpHyl 
STHX YCJIOBHAX OTCYTCTBYIOT MepeHalpaAxeHHbIe MUKpOOGMacTH, B KOTOPBIX# 
B Wpyrux Clyyaax NOroulaeTcA YaCTb 9HEPrHH yupyrux KomeOanni. Ucxona' 
M3 TpeNONOKeHHA, YTO TAKHe MUKPOOGMACTH JOMKHbI BOSHUKATb B Mpowecces 
ecbopmMupoBaHusA, ObiIO pellieHO_BO BpeMA W3MepeHua JeKpementa yBermun-} 
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POMarHUTHOTO ycTpolicTBa 
ocBoOoxKaach. Ociwimorpamma 
wxKyuleica porommenke. 3a Bpema 


2 Kak JJaBJieHve focTturano 3 atm 
Se AOC AaJIbHeuillee yBeMueHHe AaBMeHHA WM CHOBa CHHMAaJIMCb HOBBIe 


fOCUMIOrpaMMbl KPYTHJIbHBIX KOeOaHuli OOpasia. CkopocTb MOBbIIeHHA maB- 
N€HUA B PasMMYHBbIX OMbITaX COcTaBAAa oT 0,02 no 0,6 aTm/ceK 

| PesyibtTaTbl w3Mepenua 
MpHBeweHhe Ha rpaduKax 
puc. 1, rae no ocu opgzn- 
HaT OTJIOMKCHbI 3HauVeHHA 
orapudmuyeckoro = eK pe- 
MeHTa KkOeOaHHi, Uu3Me- 
peHHble MO ociHuorpam- 
MaM, CHATbIM B_ mMporecce 
NOBbILUEHHA JaBseHua. Pa3- 


MUHbIe KpHBbIe pHc. | 0 2 @ 6 8 0 2B NM GeV wf 


Cex 


| 


OOTBeTCTBYIOT — OCILMVIIO- dof 
jepPaMMam, 3acHATEIM mp 
}Da3JIMUHBIX WaBJICHHAX. Puc. 14. Sapucumoctb sorapHiMuyeckoro ekpemMeHTa 
Pa3HocTb HauaJibHprx Hw 3aTyxaHua 8 OT CKOpOCcTH NOBbIMMeHHA JaBenua dp/dt. 
KOHEUHBIX 3HayeHHii ye- %—°7 0 go 3 aru; 6—oT OAo2aTH: @—orO Jol atu 
KPeMeHTa YMeHblillaeTca B 
COOTBETCTBHH C YMeHbIIeHHeM CpeqHero 3HaveHHA aBJIeHHA, IPH KOTOPOM IIpo- 
M3BOQMIOCb OCIMINOrpapupoBanue. Kak TOAbKO IpeKpalilasocb MOBbILeHHe 
WaBJICHUA B TpyOKe, TOTUaC JeKPeMeHT 3aTYXaHMA CHM KAJICA NO NepBoHayaJb- 
\HOrO 3HAYeCHHA, He3aBHCHMO OT TOFO, HMeeTCA B TpyOKe aBsleHve HIM Her. 
O6HapykeHHOe MOBbIeHHe eKPeMeHTa 3aTYXAHUA, OUCBHAHO, 3ABHCHT KaK OT 
\CKOPOCTH MOBBIIMeHHA aBJICHHA, TAK MU OT BeEIHYHHbI JONOJHMTebHOTO Halps- 
bkeHud. Kak nmoka3aHo wa puc. 1, JeKpeMeHT ocTural BemnunHE! 6 = 12,6-10° 
\IpH HauaIbHOM ero 3HaueHuu 6, = 6-10 (yBemnueHue Oovlee uem B 2 pasa). 
| Tlomyyenupiit pesyibTrar MOXKHO WHTepMperHpoBaTb CJleAYIOULMM OOpasom: 
pH yUPyrux KpyTHJIbHbIX KONeOaHHAX TPYOKH YacTb ynpyroH 9Hepruu pac- 
‘xomyerca Ha MiacTuyecky1o JepopMallHio MepeHanpsaxXeHHBIX MHKpooOsacTen, 
KOTOpble BOSHHKAIOT B Mpollecce yBeMYeCHHA JOMOMHHTeIbHbIX HalpAxKeHuH 
IpH yBeJIMYeHHM JaBseHua BHyTpH TpyOKu. MoxkHO cunTaTb, 4TO B KaxJoN 
M3 TakKHX MHKpooOslacTeH HanpsxAxeHHe 


( 


c= % +at+Psin ee, (3) 


re t) XapakTepu3yeT HalpsaxKeHve B JaHHOM MMKpOOO/AaCTH, BO3HMKalolilee 
NO], BIMAHHeEM puBellleHHOro rpy3a P, «af — NOX BAMAHHeEM BHYTPeHHEroO ]aB- 
JleHua B TpyOKe p, Psinwt —nox BAuaHMeM 3aKpy4HBaioulero MomeHta M; 
t — ppema; 7 — nepuHok KpyTHJIbHbIX KONeOaHHi. 

Tak Kak He MpefcTaBsIAeTCA BOSMOXKHBIM IIPOBECTH aHaJIM3 HCTHHHBIX HalipsA- 
X%KeHHU B MMKpOOONAacTAX, TO NPHXOAUNTCA MpefNoNaraTh, YTO 


dp. M 
Ce eee (4) 
sin = 


Ha puc. 2 mpupegenbt rpapuku dbyHKuun (3) npx « = 0 uw npn « >0. 3a- 
ITPHXOBaHHbIe YYaCTKH COOTBETCTBYIOT IIPOMeXKYTKaM BpeMeHH, B TeYeHHe KO- 
TOpbIX MPOHCXOAUT akTHBHaA JecsopMayua. HesaurpuxoBaHHble OOlacTH OTHO- 
CATCA K TEM IIPOM@KYTKaM BpeMeHH, KOra AeopMalluA MpoTeKaeT B pPe*KUMe 
pasrpy3kv. B cooTBeTcTBHH C MPHBeeHHBIMM BbIWIe MOMO*KeCHHAMH TeOpuu 
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MasIbIxX” Ypyro-MacTHYecKUX JeopMalwii; 3aTparb! 9HePrMH Ha MaCTHYCCKYK|p 
jedopmaluio npH « = 0 MoxeT ObITh MpOMsBeeHa TOJIbKO Ha MpOTAKCHHEH 
oTpeska BpemeHu oT 0 fo 4/, T, a mp «>0 paodora mmacTHuecKou ecpopMallanit 
MOXKeT COBeplaTbcA B TeYeHHE OTPe3KOB BPeMeHH OT nT jo nT + ty, u Goel 
nT +t, no (1+ 1) T, Tae n — NpOusBOJIbHOE, 
Wemoe uHco (cM. pyc. 2). OuepugHo, TCH 
TOJbKO Tp «>0 MOXKHO PaCCUHTbIBATb Ha MOBbI-fh 
ieHwve J[eKpeMeHTa 3aTyXaHHA BCJeCTBHe Mla) 
cruyeckol yedopmaunu. Ws anamusa Bbipake- 
Hud (3) JerkO COpMYJIMpOBaTb yCJOBMA, HaHOo-) 
Jlee OlarONpHATHbIe WIA aKTMBHOL edopMallyn. 
Stum |ycJIOBHAM COOTBeTCTBYeT TpeOOBaHHe, CO; 
CTOMIee B TOM, UTOOLI AKTHBHbIM xapaKTep Jeop-f 
MallMM COxXpaHavicn Ges MepepbiBa, HIM 

(=b Oo FIs 


> 2r. (5), 


Ycnospua (5) ompaBAbIBaloTCA pesyJIbTaTaMH,}i 
MmpesCTaBJIeHHbIMH Ha rpacuKax puc. 1. Jo Heko-w 
Toporo 3HaueHHa dp/dit WeKpeMeHT 3aTYXaHHA MaJIOIs 

7 MeHAeTCA WM MOXKeT ObITb WeIHKOM NpHnHcaHip 
BHYTpeHHeMy TpeHulo. HauwHaad Cc HeKOTOpOrOy 
sHauenua dp/dt, oOulero AIA BCeX TpeX KPHBbIX,%e 
HaOmioflaerca pe3Koe yBelwueHHe  eKpemMeHTale 
gaTyxaHua c poctom dp/dt. Korga dp/dt Sy 

ay can ets beet >(dp/dt)xpur, YCTaHaBsIMBaeTCA MOCTOAHHOe M0 
a= 0, nmactaueckaa nedop- BevIM4MHe 3Ha¥eHue JeKpemeHTa 3aTyxanua. Ecu ie 

MauMs SaBepmiaetca npHt= Ha3bIBaTb 0, 3HaYeHHeM JlOrapMdMMYecKorO Je- 

=1'/2T 4 B falbHeitiem HE KpemMeHTa 3aTYXaHHA pH Mavsibix dp/dt, a 6 


BOSOOHOBIAeTCH, 2 ——KpHBat | Tiny: OObMINX, TO MOMHO Pasnocte 
v(t) npHa > 0, nnactuueckaA 2 


Ha y > 

pa las ea ipa amelie! (7 
y iF ole? ee ge Vente) at CuuTaTb Mepoli paOoTbl, 3aTpayHBaemoli Ha ma-fh 
a" cTHuecky1o JedopMallwio MuKpoobmacteli. Cono-f 

CTaBIAA 5, QA PasMM4HBIX 3HayeHUli p, MOXKHO NOMyYHTh XapakTepHcTHKy 
OTHOCHTeJIbHOH KOHICHTpalMH MepeHallps2KeHHbIX MUKPOOOsacTelt MmpH pa3-f 
JIMUHDIX CpeHHX HalpAKeHHAX B MeTauUIe. 


4 9 3 SS 
Z VYA7s TI 
Bera 

pesseener. aeuare 


XapbKOBCKHH (u3MKO-TexHMyeCKUli MHCTHTYT Tlocrynuso 
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XapbKOBCKHH Nefarormueckuit MHCTUTYT 
um. I. C. Cxopopogpt 
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Jornagn Akayxemun wayk CCCP 
1958. Tom 118, Ni 3 


TEXHHTECKAA PH3HKA 


B. ®. CbIHOPOB 


|BJIMAHHE NOBEPXHOCTH HA 3HAK TIPOBOXMMOCTH AISb u InSb 
(ITpedcmaeneno axademuxom A. &. Hope 4 I 1957) 


Pauee (') aBTop u3y4adl IIeKTpHu¥eckHe CBOMCTBa TOHKHX coeB AlSb, InSb 

wu GaSb, noulyueHHbIx mo Metogzy C. A. Bexumucxoro (*). Baio noKa3aHO, 4TO 
FTOHKHE CJIOH 3aMeTHO OTJIM4AIOTCA MO CBOHM 3JIEKTPH¥YeCKHM CBOHCTBAaM OT 
MaCCMBHBIX OOpa3sllOB TeX Ke CoesMHeHHH. COM MMe TOUMHHY MopayKa 
10°° cm 4 BO BCeX CAy4YaAX, HE3ABHCHMO OT BO3MOXKHOTO COsepxKaHUA OOBEMHBIX 
mpuMecei, oOJlaqaiu [bIpOwHOl mpoBozumocthio. M3mMepeHue TemiepaTypHore 
'XoJa SJIEKTPHYeCKHX CBOHCTB B WIMPOKOM TeMIepaTYpHOM MHTepBasle NOKasauo. 
HasiMuMe y HCCJIeQYeMbIX BeLLECTB AKICNTOPHbIX, YPOBHeH, paclosIOxKeHHbIX 
BOJIM3H 3aNOJIHEHHOH 30HbI. Bpwio BbICKasaHO TpelmouoxKeHve, 4TO, NOJOOHO 
repMaHuio, coequHenua AlSb, InSb u GaSb o6magaior akuenTopHbIMu noBepx- 
HHOCTHDIMM YPOBH SMH. OTO NpeANONO*RenHe NOATBEPAXaJOCb OMbITAMH MO U3Mepe- 
| HMO 3JIEKTPOMPOBOAHOCTH B NOMepeyHOM 3JIEKTPHYeCKOM Towle. 
B pa6ote (*) noka3aHO, 4TO pH OMpefeseHHOM pa3Mepe 3epHa KOHIeHTpa- 
ie HOCHTeJeH, OOYCIOBIeCHHaA IJIEKTPOHHbIMH NepexojaMu MexKy MOBepxHo- 
|CTHBIMH 11 OObeCMHbIMH 30HAMH, MOXKET MpeBOCXOJNTS KOHIeCHTPallu1o HOCHTeJeH, 
| BOSHUKAIOMULYIO 3a CUCT HaJIH4UHA OOCMHBIX NPHMeCHBIX ypoBHeH. B pane pabor 
(?, °) nMoka3aHO H3MeHeHHe 3HakKa MPOBOAHMOCTH N-repMaHHA Mp YMeHbIWeHuN 
|pasMepoB 3epHa IPH HamblieHHH B BaKYYMe WH MeXaHHYeCKOM H3MeJIbYeHHN. 
Most nomyuanu cro“ AlSb, InSb u GaSb c AbIpowHon nNpoBoANMoOcTHIO MyTeM 
|McIllapeHusl B BaKYYMe TOTOBbIX YKa3aHHbIX COeAMHeEHHH N-TuTIa. 

B Hacrosuleh pa6ore ucceqoBaslacb 3aBHCHMOCTb 3HaKa MpOBOJHMOCTH 
coequHenui AlSb u InSb or pa3mepos 3epHa. B KauecTBe HcxoqHoro MaTepvana 
)6panucb mpenapatTst AlSb u GaSb n-Tuna, NoulyueHHble MeTOJOM CIVaBJIeHHA. 
|3aTeM OHH MeXaHH¥eCKH H3MebUaIHCb MO ONpeweseHHOM cTemeHH Mucrepc- 
/HocTH. CpeqHuii pa3Mep 3e€pHa KOHTPOJIMpOBaJICA C MOMOUW[bIO MHKpocKona. 
‘Ha pa3sMuHbIx cTaquax H3MeJIbYeHHA ONpeseacA 3Hak Tepmo-9c. Das 
3TOrO COM MOpOIKa MOMellayicA MEKLY TBYMA MWJIOCKHMH MeJHbIMH WIM HUKe- 
JIMpOBaHHBIMM 3JIeKTPOLaMH, Me2KY KOTOPBIMH MO/epxXUBasacb NOCTOAHHaA 
pasHocTb TemMepatyp nopsyka 80—100°. Tepmo-syc usMepsaiacb KOMIeHCa- 
IMOHHBIM MeTOOM. IIpu sTHX H3MepeHHAX MbI MOyYaeM CYMMAaPHyt0 TepMO-9IIC, 
ONpeyeAeMylO CPeXHHMH pa3MepaMH 3epeH B NOpoLiKe *. 

IIpu nocieqopaTesbHOM W3MeJIbYeHHH BeJIMYMHAa TePpMO-3C YMeHblllasacb. 
IIpu pasmepax sepHa nopsyka 2—3 wu OHa CTAHOBMaCb OY€Hb MaJIOH UM pH 
JlaJIbHeHIIeM H3MCJIbUeHHH MeCHAJIa 3HaK (B COOTBETCTBHH C JIbIPOUHOH MpOBo- 
TuMocTbio) uw yBemMuNBalacb. JliMTebHaA BbIep%KKa MOPOUlKa, a TakxKe 
Mporpes B BakyyMe 0 200—300° He u3MeHAJIH 3HaKa MPpOBOMMOCTH; TepMO-9]C 
W3MepAIaCb HeMOcpeCTBeHHO B BaKYYMHOHM yCTaHOBKe. 

Jlisa cpaBHeHuA MpOBOAMIMCh HU3MepeHHA HM Ha MpeCCOBaHHbIX OOpasilax, 
TeEPMO-9JIC KOTOPIX OKa3aslaCb HECKOJIbKO OOJIbIlle, MO-BHJMMOMY, BCJIeACTBHE 
Wyullero KOHTaKTa MexKy 3epHaMH. 


4 
H 


* Merox ObluI mpesoxen Ham B. IT. )Ky3e B uacTHoli Gecege. ABTop NouIb3yeTCA CyuaeM Bbl- 


PpasHTb eMy CBOIO MIpH3HaTeJIbHOCTD. 
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Jl KOHTPOJIA MeTOAMKH HW CpaBHeHHA BCe HCCJIeOBaHUA ObIIM MpOBeeHE 
uC MpelapatToM f-repMaHUA, JIA KOTOpOrO NOMOGHbIe U3MepeHHA OblIM paHe} 
MpokesaHbl ApyruMu aBTopamu (°). 

TlowyueHHble pesyJIbTaTbl NOKa3bIBalOT, YTO pa3BHTHe NOBepXHOCTH y OOpa3 
os AlSb u InSb Beer K NOABJEHMIO P-MIpOBOAMMOCTH; 3TO cormacyeTca c pado} 
TaMM aBTOpa M0 HCCIeqOBaHuIO TOHKHX co0eB coequHeHHH AM BY, nomyueHHBt: 
metoyom C. A. BekutuucKoro, a TakxKe Me€TOJOM HciapeHHA FOTOBbIX COeqMHEeHH|} 
B BakyymMe. 


CuOupcKult (busHko-TexHMueckuit Iloctynuao 
Hay4HO-HCCIeAOBAaTeIbCKUM MHCTUTYT 4 1 195% 
‘pH ToMcKoM rocyjlapcTBeHHOM yHHBepcuTere 
um. B. B, KytiOpmuesa 
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Aornans Akagemun nayr CCCP 
1958. Tom 118, M 3 


TEXHHYECKAA PH3HKA 


YEH XYH-H, BAO CEH-K9 wu JI. H. BACHJIbEB 


O BJIAAHHM CKOPOCTH JE®OPMALHH HW OTIbIXA 
HA BHYTPEHHEE TPEHHE B AJIFOMMHMH* 


(ITpedcmaenexo axademuxom I. B. Kypdtomoseim 16 VIII 1957) 


B moculeqHve rojbl IpHMeHeHHe MeTOJa BHYTPeHHero TpeHHA WIA UZyYeHUS 
MlacTHyecKkoH fepopMallWH MeTaJVJIOB NOyYHO WupoKoe pacnpocrpanenue 
(4°). IIpu stom, OfHaKO, 3a peqKHM HcCKHO¥eHHeM (°), He MpOBOLHIOCb HaGu110- 
'J@HHU BJIMAHHA Ha BHYTPeHHee TPeHHe BeJIMYMHbI CKOPOCTH MacTuyeckol Je- 
(bopmMalluH. 

Hye cooOulaioTcA HeKOTOPble pe3yJIbTaTbl H3MepeHHH BHYTPeHHero Tpe- 
HHA nomHKpucTammuyeckoro Al (99,9%), nedbopmupoBaHHoro pacTaxKeHvem 
Ha 5; 10; 15; 20; 25% co ckopoctamu v, = 4 mMuH! H v, = 6-104 % mun?. 
Jmuna o6pa3yoB coctaBiata 300 mm, quamerp 1,25 mm. OOpa3ibl mpeqBapu- 
TeJIbHO OTKUTaIuch 2 yaca mpu 550°. Cpequui guamerp 3epeH jOcTH-. 
ram 0,1 mm. 

VUsmepenua BHYyTpeHHero TpeHua Q™+ npoBOAHIHCb MeTOJOM KPYTHJIbHOTO: 
MasTHuka Ks Tuu-cya (171%). Uacrota KojeOaHHi Oblia paBHa 0,7 ru, 
MaKCHMaJIbHad ammutTyla Wedopmaiun 3-105, pec MantHuKa 100 r, pacuerHas 
q1uHa oOpasioB 240 mm. IIpopepounble SKCHePHMeHTbI C OTOXXKEHHBIMH OOPa3- 
WaMH Moka3aM He3saBucuMocTb Q™? oT ammsuTyAbl Repopmaiunun. M3mepenua 
OCYULeCTBIAIHCb NpH KOMHaTHOH TeMMepaType NocweqoOBaTebHO yepes 5; 15; 
30; 60 u 120 mun. nocae MacTuyeckoro pacTtaxeHua. Uactb qecbopMupoBaHHbIx 
oOpa3ilop Mepex u3sMepeHvem Q™? BbIfepxKHBaacb B TeYeHHe Yaca MPH MOBEI- 
IWeHHOH Temilepatype. 

OKCHepUMeEHTAJIbHble Pe3yJIbTATH MpescTaBeHbl Ha pwc. | un 2. OrueruBo 
BUHO, YTO MOBbILIeHHe CKOpOocTH MwiacTHyecKOH edopMalHH MpHBOMT K 
yBemuueHnio Q!, kak 9TO OTMeUasIOCb HB Clyuae MOHOeHa (°). IIpu stom BaH- 
AHMe CKOPOCTH BO3pacTaeT C YBeJIHMYeHHeEM CTeNeHH IacrMuecKkoro pacTsa- 
XKeHHA. 

Henpeppipubit pocr Qt c poctom JebopMallMu MMeJI MecTO Tak2Ke B CuIyuae 
Al 6onee BricoxoH uuctornt (99,991%) B auana3sone AedopmManuu oT 5 Jo 
95% (nO OTHOMeHuIO K MOlWaqu nomepeuHoro ceyenua) (4). AnamoruuHple pe- 
BYIbTaTbH Obl moyuenbl Jaa Al wm apMKO-xees3a B PaHHHX pa- 
Botax (29577). 

Orgpix pH KOMHaTHOL TemMepatype MpHBOJUT K MOCTeMeHHOMY YMeHbUIeHHIO. 
pasHHUbl sHayeHHH Q™! AIA ObICTpO HM MeAWIeHHO pacTaHyTbIx OOpasuos. IIpu 
HeOOJIbIUMX CTeMeHAX JedopMalluH 9Ta Pa3HHla McuesaeT MOJIHOCTbIO, IIpH 
6oulee S3HAYHTeIbHIX JeopMallMAX OHA YaCTHYHO cOxpaHsetcs. Bosmoxkuo, 
YTO MOCIeLHee OOCTOATEIbCTBO B KaKOM-TO Mepe CBA3AHO C OTHOCHTeIbHOM CTa- 


* Pe3yibTaTH padoTsl AosoxKeHbI B [lekuHckom yuupepcutete 25 VII 1956 r. u B CuOup- 
CKOM (PH3HKO-TeX HHYECKOM HHCTHTYTe pH TOMCKoM rocyapcTBeHHOM yHHBepcuTete 24VI 1957 r. 
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OuMbHOCTDIO JePOpMaMMOHHbIX MCKaxKeHu pewerKu Al, OTBeTCTBeHHbIX 3a) 
MIOBbILIeCHHe BHYTPCHHErO TPeHHA: Kak U3sBecTHO (? °,7°,?1), B lacTH4YeCKH Aecbop- 
MupoBaHHom Al, B NpoTHBOMOJIOXKHOCTb HEKOTOPHIM APYrM MeTaJJ1aM Ce i 
MOJHOTO BOCCTAHOBJCHHA BHYTPeHHero TpeHHA HMKe TeMMepaTyPbl PEKPUCTAdI-§ 
JIM3alwH He MpoucxomHT. 7 

Puc. 2 noKa3bIBaeT, UTO, KaK WH B Cly4ae MOBbILIeHHbIX TemMepartyp (4,79), | 
HanOoulee ObicTpoe BOCCTaHOBJeHHe BHyTpeHHero TpeHua Al ocymlecTBuAeTcal 
B lepBbie MOMeHTHI OTAHIXa. [losTOMy HeNocpeCTBeEHHO NoCue WepopMallHu 3Ha- i 
yeHun Q'‘, m0-BHMMOMY, HAMHOFO NpeBbIlllaloT H3MepeHHble U BJIMAHHe CKOPO-f 
CTH JOJKHO ObITb Oosee 3AMeCTHHIM. | 

Ha6Osmojjarouleeca cucTemMaTHueckoe MOBbILMeHHe OCTaTO“HOrO BHYTPeHHero Ge 
TPeHHA C POCTOM cTeneHU JedopMalluH MpHcyule He TObKO Al B ycOBMAX HU3- 
KOUACTOTHBIX HCIbITaHHH, a OTMeCYUAIOCb, HallpMMep, MPH BbICOKOYACTOTHHIX H3- fh 
MepeHHAX B &-JaTYHU, paCTAHYTOM MpHOMMSHTeIbHO JO TaKUX Ke cTemener rE 
muiacTHyeckow jecdopmauuu (°). 


Fees 


DUM ou lee ‘ 7 50 90 120 mun 
OmunocumenbHaa Ceopmauua 


MpodonkumeneHocims omdaelxa 


Puc. 1. Buytpennee Tpenue aJOMHHHS Puc. 2. BocctaHoBeHHe BHYTpeHHero TpeHua ff 

Q-1.]—uepe3 5 MHH. noculIe mlacTH- MIpH KOMHaTHOH TeMIlepatype B Cylyyae pasmny- F 

yecKoro pacTaxKeHua; 2—uepes 1 uac; HBIX CKOpocTeli M cTenmeHelt npeztuecTBOBaB- | 

38—js oOpasuoB, BbI,epKHBAaBIUMXCA mero MIacTHYeCKOrTO pacTsxKeHHA (cTeneHH 

mocne edpopmauuH 1 uac mpHn 90°. nepopMauHu ykasaHbl payoM c_ |KpHBBIMy). 

CxopocTH pacTaKeHHA: 0; = 2% mun; CkopocTH pacTsxKeHus: v,; = 4% mMHH-); vo = 
Vo = 6-104 % mun =6-10* % mun 


O KaKUXx CTPyKTYPHBIX OCOGeHHOCTAX OBICTpO HM MejWIeHHO jedopMupoBaH- 
HbIX MoOMKpuctaioB Al cBHyeTeIbcTByeT pa3HHla 3HaueHuii Q-, CYUTb 
TPYAHO. 

Bo3MOxKHO, 4TO CKOPOCTHAaA 3aBHCUMOCTb BHYTPeHHEFO TPeHUA OTPaxKaeT BIMA- 
HHe CKOPOCTH JeopMalMH Ha pasBUTHe NOMIOC CKONbKeHUA HU OM0KOOOpPas0Ba- 
HHe, NOCKOIbKY BHYTPpeHHee TpeHve HakJeNaHHbIX MeTasJIOB OOBIUHO (1-4, 24, 25) 
CBA3bIBaIOT C STHMH CTPYKTYPHbIMU SJleMeHTaMH. C TOUKH 3peHuA JHCOKAallHoH- 
HbIX MIpefcTaBseHul (*), MOXKHO JONYCTHT, YTO YHCMO OTHOCHTEIbHO CBOOORHBIX 
WucOKalM, He OOKMPOBAaHHbIX MPOYHbIM KOHTAKTOM C MPHMeCHbIMU aTOMaMU 
M MHBIMM JeeKTaMM pelileTKU, Mp ObICTPOM pacTAXKeHuM OoulbUle, vem TIpu 
MejieHHOM. JleopMalluaA (H ee CKOPOCTb) MOXKET BIMATb Ha COCTOAHHe MexK- 
Se€PCHHbIX TpaHUl| NOMKPUHCTasIa U, CNeAOBATeEMbHO, Ha OGYCIOBNeHHOe BxA3- 
KUM TeYeHHeM STHX TpaHHI, BHYyTpeHHee TpeHve (*%, 18, 28, 27) nyK KoTO- 
poro JlexKHT IPH MOBBIMeHHbIX TemMMepaTypax. Oyuako HeT jloKa3aTeJIbCTB 
TOrO UTO STO OOCTOATEIbCTBO MrpaeT KaKyi0-1H60 polb B paccMaTpHBaemoM 
emyuae. 
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OKCIePHMeHTEI, MpoBexeHuple TyH UKe-enb nox, pyKOBO,CTBOM oOfHOrO 
M3 ABTOPOB, NOKa3aJIH, YTO B Cly4ae SICKTPOJIMTHYeECKOH MeM BJIMAHHe CKOpO- 
cTH AepopMalnH Ha BHYTPeHHee TpeHve He OOHapyxKuBaeTca. 


IlexMHcKHit yHuBepcuter Ilocrynuso 
Ilexun, KHP 12 VIII 1957 
CuOupcekuli cbu3uKo-Texunueckuit 
Hay4HO-HCCHENOBaTeNbCKHH =MHCTATYT 
mpu TomMcKoM rocyfapcTBeHHOM yHuBepcuTete 
7 j-.um. B. B. KyitOnmepa 
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Tloxnagnn Akafwemmu nayk CCCP 
1958. Tom 118, Ne 3 


3JIEKT POTEXHHKAY 
M. JI. WETJIMH 


O KOMNOSHUMKH WH PASBHEHHAX HEMPHMUTHBHbIX CXEM 
(IIpedcmaeaeno axademuxom M. B. Keadouuem 19 VII 1957) 
B HacToAlleH 3aMeTKe paCCMaTPHBaIOTCA CXeMbI, OOpa3s0BaHHblIe KOMMO- : 


3HIMel HeIPHMHTHBHBIX CX€M, a Tak?Ke pa30HeHHeM HeIPHMHTHBHbIX CXeM Ha} 
noycxembl. OnpeyeseHuA H OOO3HAYeCHHA COOTBETCTBYIOT IIPHHATEIM B (?). 


1. [lyeth X = (#1,....,9?) uw Y=, ..., y%)— Ha0oph Ben araee 
9 aah == 2, ety! le I, 2, ..., 7), TPHHHMaIOUIMX 3HageHHa M60 0, } 
mu6o 1,a X =(x,...,x27-1), Y= (yo, ..., y?—) — coorserersyrome um | 
mpoctble BekToppl. Hasopem oOObeAHHEHHEM wHadopoB X, Y Ha6op i 
Peete)! 2P ee) PakOW, SATO) Zee" i, CP ae ee el ee 
=y?. Ilpu stom uadopy Z Oyler COOTBETCTBOBaTb MpocTol BeKTOp | 
Z = (2, hat Py) ca Met ABNAIOMMNCH OO bE MMHEHHEM MPOCTHIX BEKTOPOB | 


X, Y. [[pumem oOosHayenva Z= X XY, Z=X X Y. Mexyy Koopyunara- ’ 
MH IIpOCTBIX BeKTOpowB X, Y u Z UMMeIOT MeCTO COOTHOLIEHHA 


Beta sees Yp+1 Yp prey Vg — xt! tery ‘ay Tete sit a a (1) 


Pasa 0 967 es VV Bete sere Vt Ypres ‘1: 


Lo i a aaa ness 


yretg Yet = \/ g Pero aay oan, (2) 
Yy aay ) Yp 


@opmysbr (1), (2) serko pacnpocrpansioTtca Ha oObequHeHHA TPex U 
Gomee HaOOpOB H COOTBETCTBYIOUIUX HM IIPOCTEIX BeKTOPOB. 


2. IlycTb npumuruBHad cxema P uMeeT s OOpaTHbIX cBa3el @*, <5 0 Oy ae 
BXOMHBIX IIMH X,..., Xx" HM p BbIXOQHbIX wun f!,..., [?, a HeNPHMHTHBHaA 
cxema Q HMeeT 7 OOpaTHEIX cBa3eH yp}, ..., p'; m BxXOWHEIX wun y,..., y% 
M q BbIXOMHBIX WMH gt,..., g%. Ilyctb, yamee, cxeme P coorsercrByeT 
MaTpHila cocTosHHH A=|| Qe... Bee. (xt,..., x")|| uw Marpuna peaKnuli 

s xe 
— 1 
Le = [lia oons 43 Bp» By (1+ - PS), a cxeMe Q  cCoOoTBeTCTByeT MaTpHla 
cocrommmit B= |B. a (You) | arpa pearl 


M=| Mam, ..., a Bg wey By (p?, sey y") ||. 
Ecau ®;4, 4 Wy41— UpocTple BeKTOpbl cocTosHHH, Xz14 H Y+#4, — Mpo- 


CTbI€e BEKTOPbI BxOa, a F744 H Gz41— UPOCTbIe BEKTOPbI BbIXOJa cxem P U 
Q COOTBeTCTBeHHO, TO HMeIOT MecTo cooTHOIUeHHA ((1), dopmysb (7) Hu (12)) 


Ory = 0,A (X41); ean =¥,B (Ye41); (3) 


Frar = Xaqyl (®,); Gear = Veer (Py), (4) 
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rye Xt41 = (XpiLy Oop xP 4); Yes = (Yrs co SF) Yfs)3 O; = ($1, Oe) f) + 


= (vi, ...; b+). Hocrpoum komno3uumo R cxem P u Q, MOO%KUB 
i 1 : 1 1 ; 
pita = Ytti +--+) feta i Yaa tt = of, slsiuel X44 =s oF; 
1 1 ° : 
Dt = Sta, -- + Sta = Sia; 4 u<min(p, m); u<min(n, q). (5) 
Haswune mmHni sagepxKu 9,..., 9 HeoOxonumo mA TOrO, 4YTOObI He: 


BOSHHKaJIO IPOTHBOPeYHBbIX BBI- 


paxkenui Tuna x =x. Ecsm cbyu- 
Kuun f*,..., f? He S3aBMCAT = r-—--~--- —@zz---------- 
OT epeMeHHbIX X!,..., x4 HH 
ecH dyHkunu gt,..., oY He 3a- 
BHCAT OT Ile@peMeHHBIX y*, ..., y”, 
TO IIPHMeHeHHe JOMOJHATeJbHbIX 
JMHMH 3ajlepxKKH He BbI3bIBaeT- 
cad HeoOxoyuMocTbio. Komno3sulua 
Rcxem P 4 Q uH306paxena Ha 
puc. 1, rye coequHeHHA, cCooT- 
BeTcTBylomlvMe (5), U300paxKeHBI 
| TYHKTHpoM *. 

TlosyuenHaa TakuM o6pa30M 
cxema R OyjeT uMeTh R= m+ 
+ nh—u—v BXOJIHBIX IUHH, 
l=p+q—u—v BbIXOJHbIX 
muy H w=r+s-+u oOpaTHbx 
' cBa3eH. Bregem o603HayeHHa: 


1 u-+l n—u+1 v+i Peal 17 - 
Zeta == X41, ++, 2 1 = Spee. > Sty = Yt +--+) Sti = Yrs’ (6) 
1 1 str r strti 1 w u, 
BS OF, 2 Oe = FF, of tt — Uiiates o of” = bp 9 a= Dy psi 00e == Oe; (1) 
1 v-+1 he p—v-+1 u+l i a 
hgs4 = eare, Se Gay = cane Weg = Ql in e = Bees (8) 
CocTosHve CXeMbI R B MoMeHT ¢-+2 ONMCbIBaeTCH IIPOCTbIM BEKTOPOM 
* Re ae) 6 
Veta = (Sti, . ++) Sta). Us coornomennii (7) cnenyet 
Leta = Dery Vey G44, (9) 
~ ~ ~otU__ a 0 
rye 0:1, = (Stag, ..., 9247) — MpocToli BeKTop, ONMCbIBaloWMli cocTOmHHe B 
2 iL u 
Moment ¢[-+ 2 o6paTHbIx cBA3eH %,..., 0. 


Ilo @opmysam (9), (3), (4), (5), ucHombsyax coorHomenua (1) u (2) 
WM o6o3HayeHua (6), (7), (8), BBIYHCJIAIOTCA 9JIEMCHTbI MaTPHI[bI COCTOAHME 


C=Ic,_. ei (Zh) a8 2h) u mMarpuust peaknMit K=|Ro,,..., 43 8p + By 
(o7,..., 97) || HenpumuTHBHO cxempl R: 
1 k 
Crows vey 3 0! ayy vais ay (gt-’ soe) #744) == 
gh—u 
Ty V oe 1 Oy Ly very of ( str+1’ ? Oy? Cr4y? ? @t44) x 
Bors By 
Yq-u’ . ray . 
on— 1 2, 
xaD Hunks a (Sipe On, tient, i aie ) x 
Ag t pr vr Het ys cere sey oA B, v t+1 +1 
age: od Cae 
x are ‘ zh Says vey Sg tipt a3 Bor ovr By ( 1) ) s) 
x m =Snllip ; , , (511; ) Ostr) (10) 
zh ae eee Bays ver Byi Yg—uy oe Yr Wye oo ray as 
* S3ameTHM, UTO B Ka¥eCTBe JIMHHH 3aep2KKH ie os 9” moet ObITh HCMOb30BaHa’ 
yacTb viMHHa pb! (i=1,..., r), a B xKauectpe f! (j=1,..., ¥) —¥YacTb yHK- 
Budo, .. 3; Oo 
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1 o\e—= 
REG oct ECD 
ode They) 2S 

Ave Ve san Chic of”, she oS trl; Bp—or vo» Bys Sop +r 8y ( r7) ) .) 
Sy oes Oy 
Yur or Yq 

, sti ‘ * os tr ‘ 1 
x Map, seer Wy yy ts Sy) 85 hie coc, By—v-+1 Yur os Vy (38 pees OF ) @ ) 


Ha30BeM KOMIMO3HILMIO HeMPHMMTMBHBIX CXeM IIpAMOH, ecmH u=O0. 
Has0Bem IpAMy!IO KOMNOSHIMIO MOC Ae MOBATeJIbHOM, ECM, KpoMe TOPO, 
m=p=v. B cayyaax IpaMod uw mpaMol nocsesoBaTesbHOM KOMNO3SHILAM 
gopmyap (10) u (11) ynpomjaiorca. Tak, Aa cmyyad MpAMOM mocsefoBa- 
TeIbHOH KOMNO3sHuMH R cxem P uw Q uucnO BXOJHDIX WHH R=n, uNCIO 
BbIXOJHBIX WMH! = g, WHCNO OOpaTHbIX CBA3eH W=S-+7, H COOTBETCTBYIO- 
mlue (OpMyVJIbl UMeIOT BHR 


es cory Oh wy? weep a (Zia ieee, zr) Sai, ee pele a wr cf Vie RE) a 
Bp» By 
BP Bich ISAs doy Pie Bp) lan 1 Basie ras); (12) 
Ran neo ees By eieral Oe (Sj, +++) OP) = 
Vlg ty tps os ty (OP + 629 88) My gy oe Yat Be Bx (3A, oy PY. (18) 


Yor Vy 


@opmysia (13) coorBercrByeT mpou3BezeHuio Matpun Lu M (?). 

B KayecTBe IIpuMepa paCCMOTpHM IPAMYIO MOCJIeqOBaTeJIbHy!O KOMMO3H- 
UHIO S TPHITepHbIX AYCeK, T. €. OMMHAKOBBIX HeIMPHMHTHBHBIX CXeM, KaxK]aa 
M3 KOTOPbIX WMeeT OJHY BXOJHyIO WwiHMHy x‘, OAHY BEIXOAHyIo wuny fi, ony 
OOpaTHyl0 CBA3b o! HM OMMCHIBaeTCA MaTpulel cocTtosHH A =|/a,; x (xi44)|| u 
MaTpuuel peaknuh L = I, ar (PI 


7) ae A OF 
A= geek E Ne i if i=1, 2,...,8.4 (lg) 


eae aay 
p44 “4t41 Pe PE 


PopMysbI AIA 3JIeMCHTOB MaTPHUbI COCTOMHHH HM MaTPHIb! peakIHit KOM- 
MO3HUHH JerkO cyleqyloT u3 (12) u (13) w umewr Buy 


0 ‘ 1 = , 1 , , 2 
Ce Ba yeas (44) ee a, O43 mn (xt4.) a, 25% (B1) - . a, a (8s—1) xe 
x rae By (%1) Le,; a2 (@2)s-+-5 lee, Bs, (%s—1); (15) 
Reser (02, OG) o}) = 


= dye Uy: crt (94) Le; Be (93). ad lg. 5; Gs—1 (9 ~) La cetee at (92). (16) 
Bs—yr +» By 


BpmvineM NOJyueHHbIe MO STHM (POpMysaM MaTpPHUbI CocTOAHMH H peakuMit 
KOMNO3HILMH: 


Spay hoy GPs, ae a) 0 
OF rr, tae aaah t 0 
i ‘ ee Pps +P Oy. . DF 
“tt *t41 
Puy 0 Oi ey a0 Xtey 


CoorpetcrBylollad cxeMa (cXeMa OnHapHoro mepecyueta) uacto ucnomp- 
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3yeTCA B SKCIEPHMeHTaJIbHOH (pusukKe (CM., HallpHMep, (?), rye MpHBo_ATca 
MHOTOUNCJICHHbIe KOHKpeTHbI€ CXeMbI ee peaJIM3all\MH Ha TUpaTpOHax, 92u1eK- 
TPOHHBIX JaMnaxX HT. Jl.). 

3. Ilycrh R—HenpHMuTHBHaH CxXeMa, MMeIOllat WwW OOpaTHbIx cBaAser 
o',..., 0%; m BXOWHEIX WMH x!,...,x* uw 7 BEIXO_HBIxX wun f?,..., fs 


C= | Os ep arse ay (X44) 5 oy xy) | K = | Rave wey O33 BYy er By (o3, io OD ot ) | ae, 
MaTPHILbI COCTOAHHH H peakuMi cxembl R. YKaxxem cxembl P u Q, KOMMO3H- 


WMA KOTOPBIX ABseTcaA cxemolh R. IIpuBeqem OHO 43 BO3MOXHBIX pa3z6ue- 
Huu cxempl R wa noycxempl P u Q. 


Cxema P uMmeeT s OOpaTHbIX cBa3eH o1,..., 05; 1+ W—s BXOJHBIX WIMH 
Ba, C@, Xa cy XA PS BRIXOMMR, INU, Ghaens 5, 08) J, 2. [ 2. Cxe- 
ma Q umeeT W—sS OO6paTHbIX cBA3eH oft, ..., 6% n+ s BXOHBIX WIM 
ol,..., 05, x1,...,x*ul—p+w— Ss BbIXOJNbIX WMH OSH, ,.., 6%, fetl, ..., fl. 
Cxeme P orTpeyaeT MatTpulla coctosHuh A=| a. a ACE, ctr ‘3®, 

me oa Bhp C4 icon, or 
1 
Mii. +) £2, ,)|| HW Matpuna peakUM L = Mans os wns a3 Bppge eB, (St, «+5 2%), 
a cxeme Q—vwmarpuibl cocTtosHHi B=||b , a (Ohya eye 
Cg gr sory O45 Cee ee Ce t? arts 
yl — s+1 
Migs May )| 4 peaxuni M = [Mantis ... etry eee en (ote, Op 
| BEIUACIAeMbIe 10 PopMysaM: 
a Te et od no) = 
Gigs veer O43 a Bea ( [ie es teat Xiiy a xi) 

—= Wy. C , , C ( ete ) x 
R98 Yay—gr os Yy2 %g v ver Os oe go? ae ‘ oo ts a, t+1’ Xihy 
Re] 

S+14¥1 WiYyw—s. 
7 (ris waaay iad Bs a (18) 
b , rE fo} ene ko x! Be ae ee 
heymigh vier yr, op orn NE? SI AT is ? P14) (19) 
= Vi 6 f , Tol » (xi Des eso ol]. . [cS 1s; 
ep one 2 Say — gy v9 M5 Y go ory yr uy go a wae ays beh ( t-+1? ’ fa) [ il [ a ’ 
x ie , 
Ys’ oeey ‘1 
il = 
PTO ar tea O35 Bp+s> wey By (st, soap a8) — 
— Wi Ran vgs: AGH Ogy— sty Mp ees Yp Bs p> oan Bs14(O7> 3 9-08) of, a1, ee ey Ones) Xx 
Yl—p 9 ¥ 
8 8 
il be! s, 
olier lanes AS eas (20) 
s+1 @W\ == 
Mant s, wey 5 BI— pp twy—sr + By (coe preey OF ) = 
x wW—s+l w 
rn V Rants, vey gt gs Bi1—-p+-w—s 9 Bw—s-Hp Vp Vy (a1, «2+, Xs, St pets OF ) x 
Yp: sees Yy ‘ 
8 Coe 
SS) ao) aie (21) 


Bpipaxkalo HCKPeCHHIOIO IPH3HATeJIbHOCTb 3a MHTepec H piace K pacer 
wu yuacTue B OOcyxxeHHu pesybTaToB mpop. K. ®. Teogopauxy, C. B. 6- 
mouckomy u O. B. Jlynanosy. 


MockosckHit TrocyapcTBeHHbIM yHHBepCuTeT Tloctymusio 
um. M. B. Jlomonocosa 16 VII 1957 


UWMTHPOBAHHAA JIMTEPATYPA 


1M. JI. Ietranu, JAH, 117,{Ne 6 (1957), 2 A.M. Bouu-Bpyesnxy4, Ipume- 
HeHMe DICKTPOHHEIX aMn B SKCMepHMeHTabHOH cbusuKe, M., 1956. 
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vy 
ononiod iy yon él 
PETAL ser SuTISHY 
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| 
re be M- 


OTOWE w MOT REitod* “ONE sila 


Jlokaanm Akayemun nayx CCCP 
1958. Tom 118, Ne 3 


XHMH A 


A. JI. TEJIbMAH u A. HW. MOCKBHH 


MCCJIEMOBAHUE OKCAJIATHbBIX HM KAPBOHATHBIX 
KOMIJIEKCOB MWJIYTOHUA (IV) B BOXHbIX PACTBOPAX 
METOJIOM PACTBOPHMOCTH 


(IIpedcmasacno axademuxom H. H. Yepunesoim 15 VIII 1957) 


B omyOmMkoBaHHOl uTeparype 06 OKCaaTHbIX KOMMseKcax Pu (IV) ume- 
{OTCA JIMMIb JanHble Puca (*), onpexeaBWero pacrBopuMocrTb oKcasata Pu (IV) 
B IaBeIeBOH KHCOTe pa3sIM4HOH KonWeHTpauHH (0,001 —0,4 moa/a) B mpucyrt- 
cTBuu 0,75 M HNO3. Caeyenua 0 coctaBe M MpouHOCTH KapOoOHaTHbIX KOMMJIe- 
kcos Pu (IV) nomHocTbio otcytcTBywrT. Mmerorca TobKO KayecTBeHHble OKa3a- 
TeJIbCTBA KOMMeKcooOpasoBaHua Pu (IV) c KapOoHaTHEIMH MoHaMnH (2 a, 6) 

Huxe u3siaraioTca pe3yJIbTaTbl ompe- 
JiesIeHHA COCTaBa H KOHCTaHT HeCTOHKOCTH 
OKCaJlaTHbIX HM KapOOHATHbIX KOMMJIe€KCOB Pacrsopumocts Pu (C,04)o-6H20 B eMe- 
Pu (1V) Mmerogom pacrsopumoctu. Tlep-  wannsix pacrsopax HNOs;—(NHa)sC2O4 
BOHaUaJIbHO onpeeyAIach pacTBOopH- (u=1) B Mon/a 
MOCTb OKCaJlaTa Pu(IV) B pacTBopax oKca- 


Wao 41 


jlata AMMOHWA pa3siHUHOH KOHMeHTpallHH = Ss = 3 
(0,001 — 0,35 moun/1) 8B MpucyTcTBHH ad e 5 ag ce 
1,0M HNO,. eect Bie Wi cas one 

OnbiTbI MpoBOsMIMCb B CiellMaJIbHOM Be BS) am g 3d 
mpHOope AA onmpeleteHuax pacrBopu- _*~ m8 care mil 
MOCTH, B KOTOPbIH NOMeulaJICA PacTBOP 0,004 6,19-10-8 0.175 2,38-10-4 
CO CBe2KeMPHFOTOBJICHHbIM OCaKOM OK- 0,002 | 5,02-10-* || 0,21 | 3,35-40-* 
canata Pu (IV), mpeqBapHtembHO OTMBI- 0,003 | 4,58-10-* | 0,233 | 4,18-40~* 
THIM JMCTHINMpoBaHHol BoMOK or us6BIT- frye | POUT |] ton | ear done 
Ka ocayuTea H2C;O,. OcayoK nlepeme- 0.01 4,3-10-° || 0.308 | $,92-40-8 
UIMBaJICH MeXaHWyuecKOH MellaKoM BTe- 0,05 | 5,77-10-* || 0,327 /1,435-1073 
yeuue 4—6 uac. npn 20-+0,02°. Kax 0,14 1,8-10-* || 0,35 1,37-10-* 


MOKa3aIH MpeMBapHTeJIbHbIe OMNBITLI, 3TOTO BPeMeHH BMOHeE ocTaTouHO 
WIA YCTAHOBJICHHA PaBHOBeCHA B CHCTeMe pacTBOp — TBepfad casa. Konten- 
Tpallust MIYTOHHA B PaBHOBeCHbIX pacTBOpaxX MOBCIOLyY onpeemamacb 
payuomMeTpHuecKHM MeTOJIOM. 

SKCHePpHMeHTaJIbHbIe JaHHbIe MpHBeeHb! B TaOs. |. 

Pactsopumoctb Pu (C,0,4).-6H,O mpH yBeJIMYeHHH KOHILeHTpallHH OKCasata 
ammouna oT 0,001 no 0,005 mon/a yMeHbuaeTCA, IIpHHHMaeT MHHHMaJIbHOe 
sHayenHe 3,55-10°° mon. Pu(IV) Ha | a mw 3aTeM BO3pacTaeT BCJIeEACTBHE 
KomieKcooOpasopanun Pu(IV) c oxkcanaTHbIMH HOHaMH. PacTBopHMocTb 
oxcayiata Pu(IV) B WlaBeseBOKHCJIbBIX PpacTBOpaX MOKHO BbIPa3HTb ypaBHe- 


HHeM BHJa: 
Bpruucuienve (*) C MOMOLIbIO ypaBHeHHa (1) MOKasasI0, YTO B OKCaJlaTHbIX 


TIP [C.F (CxO7e 1? kes Larrea 
4 ee ee ee 
S cor 2 ce. Kn Kan ) 


pacrsopax Pu(IV) o6pa3yiorca komnusekcuple HoHbI* [Pu (C,0,)]**, 


* Tloq cocraBoM KOMMJIeKCHBIX HoHOB Pu(IV) noscioxy nogxpasymeBaeTCA OTHOMWeHHe 
i.a./a eH], BO BHYTpeHHeH ciepe KOMMJIeKCa. 
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[Pu(C,O,).]°,  {PuCC,O,)3]* “ [Pu (C,04)4]*  oOmmze KOuIeH7 PanwOuHiEag 

KOHCTAHTbI HeCTOMKOCTH KOTOPBIX, COOTBETCTBEHHO, paBHbl: Kp, = 1,8-10%, 

K,, = 1,2-10, Ky, = 20: 102" na. =- 3,3-10°*8. OTH KOHCTAHTHI He- 
2 

CTOMKOCTH COOTBETCTBYIOT NOJIHOMy pactiayly KOMIJICKCHBIX HOHOB Pu (IV) mo 

cxeMe: 


[Pu (C2Ox) ae = Putt 7,0,07 (2) 


S3uHayeHua OOMMMX KOHCTaHT HECTOMKOCTH ObIJIM HCTOJb30BaHbI [JIA ompeyeue- 


HMA CTYMeCHYaTbIX KOHCTAHT HeCTOMKOCTH OKCaJIaTHbIX KOMIIJICKCHBIX MOHOB: 


Pu(lV), koTopble OKa3aJIHCb. 


2 
TaoOauma HOCJIe€AOBaTeJIbHO paBHbl: K, = 


7“ — ) 
Pacrpopumoctb Pu (C,O4)2:6H20 B Bowe H KMCHOT X = == bo 10ee Ke = 6,7- 10m 
: Ks = 333910" 2K, =8,2-10g8 
S S S) ITH KOHCTAHTHI XapakTepH3yloT 
”n 
= - & - a JMCCOUMalvIO YKa3aHHbIX KOM- , 
aX Fe) o a2 e rte} 
ce || § ee || Ee § om TileKcHbIxX HoHOB Pu (IV) no 
oO oO 
sel] 2 [82 | 2 | 22 |Z | fe ypasnenmo: 
eel] a. | eC. ea Be a= 0, -; 
S| OS of mS ees ma oe date ms Cee Pu (C.0,)4 20 ee 
g| dial] = | ase] SF | cael] 2s | cee sl sini 
[ i Pu CsO4 eee — Gor. 3 y 
4| 53 0,025 68 || 0,025 | 25 ot 29 [Put n—1 th 4 (oy 
2| 60 0,4 97 || 0,4 30 0,5 53 
3| 50 0,5 260 || 0,25 | 54 150 82 
4 | Cp 54|| 1,0 418 || 0,5 72 es a B COOTBeETCTBHH C 3THM, peak- | 
lane = = sede =| tee = ze 


Pu(IV), mpotexaiomHe B pa- 
cTBOpe, MOryT ObITb BbIPaxKeHbl CJIeAyIOUIMMH ypaBHeHHsAMH: 


Putt + G02 = [Pu (C09)}**, (3 


[Pu (C204)]?* + C,02~ = [Pu (C204)2]°, (5) 


[Pu (C2O4)2]° a C,02— we. {Pu (C204)s3] ini (6) ; 


[Pu (C2O,)s]?— ++ C2,02— 2 [Pu (C20,)4]*-. (7) 


Jlanee Oblla ompefemena pacrBsopumoctb Pu(C,0,),:6H,O B Boge uw 
KucmoTax H,SO,, HNO; u HClO,. PesyastaTbr onbITOB cBeJeHbI B Tab. 2. 

Kak BHJHO u3 TaOm. 2, pacrBopumocTtb Pu(C,O,),-6H,O B KucmoTax 
HNO; u HClO, sBaayane yMenbulaeTCad MO CpaBHeEHHIO C paCTBOPHMOCTHIO 
B BOfe, a 3aTeM, IPH YBeNMYCHHH KOHILCHTpallWH KUHCJIOT MpHMepHO CBBIUEe 
0,1 N, cHopa HaumHaer BospactaTb. Ilo A. A. Tpuu6epry.u I. U. Terp- 
»KaKk (*) CHMKeHHe pacTBopHMocTH U (C,0,),-6H,O mpH HusKHx KOHUeHTpa- 
UMAX KUCJIOT OOYCJIOBJICHO HaJIMYHeM KHCJIOTHbIX CBOHCTB CaMOro BelllecTBa. 
STO OObACHeHHe MOxXKeT ObITb TIpHMeHeHO H K oKcalaTy Pu(IV). Kucnortnr 
mo cBoemy B3aHMOofelictBMio c Pu(C,O,).:6H,O B BogHbIX pacTBopax pacrio- 
JiaraioTca B culenyomul pag: H,SO, > HNO; >HCIlOy. pH nacpmmennoro 
BOMHOrO pacTBopa oKcaslara Pu(IV) oKasasica paBHbiM 4,4, a MOweKyApHas 
9JIeEKTpoupoBosnocTh 470 Q7?. 

IIponecc Auccoumanuu oKcanata Pu(IV) (mo aHanorum c U4t) moxer 
ObITh TIpefcTaBJIeH B BH CXeMBI: 


720° 


[Pu (C2Og]2 (H20),,] => [Pu (C204) (HzO), _, OH]+ + H+ + C,07— (8) 
30% 
[Pu (C204)2 (H20),,] < [Pu (C204) (Hz0),]?* +C,02-- (9) 


Ha ocHoBaHHun WaHHbIX OpeseJeHHA pH YU QJIEKTPOMPOBOAHOCTH HaCbIlieHHbIX 
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WH KOMIIJI€K COOOpa3s0BaHHs 


M pasOaBJIeHHbIX BOJHEIX pacTBopoB U/(C,O,),-6H,O mpegnomaraetca, uTO 
qua oKcanata U(IV) nepppii npomecc kKucnOTHOH uCcOlMalluu mpoTeKaeT 
wa 70%, a BTOpol (pollecc coneBol AuCcouManHH) —Ha 30% (4). 

IIpu yka3aHHor CxeMe JMCCOMMAHH, I1pHOMMKeHHO OTOOpaxKalolleli npoTeKa- 
IOWIHe B paCTBOPe MPOLMECCHI, BLIYHCJICHHAA IIEKTPOIPOBORHOCTb OsIM3Ka K 9KCHe- 
PHMeCHTaJIbHO HaWfeHHO JIA HACbILCHHbIX H pasOaBJICHHbIX BOJHbIX paCTBOPOB. 
U(C,0,4)2:6H,O u Pu(C,O,4).-6H,O. Oenka KOHCTaHTBI KUCOTHOH Wucco- 
mvaunH Pu(C,O,),-6H,O0 gana BemmuuHy ~3-10%. 

SHayenua pacrBopuymocTH Pu(C,0,),-6H,O B cMellaHHbIx pacTBopax 
HNO; — (NH,)2C,0, (cm. tTa6a. 1) ucnomb30BaHbI Ja onpepenenua rpacbu- 
YeCKUM IIyT€CM IpOHSBeeHHA pacTBOpHMocTH oOKCcanata Pu(IV), KoTopoe 
OKasalocb paBHbimM 4-107. I[Ipn6nusu- 

TeJIbHO Takoe «Ke sHayeHHe II Ppuico,, Ta6uuua 3 
NOJYYeHO IPH BbIYMCJIeHHH TO aHHbIM 
pactBopumoctw Pu (C,O,4),-6H,O B xsop- 


- PacrBopumocrs THIpoOKHCH Pu(IV) B 
BOJHBIX pacTBopax K,CO3 npx 20° 


HOM KHCJIOTe HelOcpeJCTBeHHO H3 paBeH- (u = const) B Mon/m 
cTBa (°) 
TPp, (coy, = Putt {Go7-P. (10) 2 : : : 

ae) cn Bs a 

| SaTeM MbI IIPOBesIM oOlpesesenue pa- ge ae oo Be 

-¢TBopHMocTH =rufpookucn = Pu(IV) mpu & & § a 

MOCTOAHHOM WOHHOH cule B  BOMHbIX — 

-pactsopax K,CO3; pa3luuHOw KOHIeH- % “ 

Tpaunu. Jina nowyepxanua nocToAHCTBa Ae eine ee te es 

WOHHOM CHJIbI pacTBOopoB (u=10) k 1,448 | 5,79-40-*|| 3,62 1165-1078 

HMM TIpHOaBAJIMCb pa3sIMUHbIe KOHYe- 2,172 | 1,15-410- — - 


| 


etspa KCl umm KCIO,. pH Kap6onaruprx 

pacTBopos yopogusca fo 11,5 c nomombio KOH wa HCl. WMecsegye- 
MbI paCTBOp CO CBE?KEIPHIOTOBJICHHbIM OCaJKOM THApOOKHCH MepemelllH- 
Baca B TeueHHwe 20—24 uac. mpH tTemnepatype 20°. IlpeqBapuTembHBIe 
WaHHbIe NOKasasiH, YTO pacTBOpHMOCcTb Truy_pooKucH Pu(IV) 3a ykasaHHbiit 
nepHO BpeMeHH UpakTHyecKH locTHraeT CBOerO paBHOBeCHOrO 3HayeHHs. 
Pe3yJIbTaTbI ONbITOB TIpHBeJeHbI B Taba. 3. 

IIpH Konuentpauuax K,CO;< 1,45 mouw/m MOHHaAd CHJIa pacTBOpoB NO]~ 
JepXKUBANAacb OKOUJIO 7. 

PacrBopumoctb ruypookucw Pu (iV) B HacbILeHHOM BOHOM pacTBope KCl 
(u=~3,5) papHa 6,92-10°% M/u. 

Kak BHaHO 43 Tab. 3, pacTBOopuMocTb ruypooxucu Pu (IV) Bospacraer 
lO Mepe yBeJHueHHA KOHMeHTpaluH K,CO, BcwleqCTBHe KOMMJIeEKCOOOpa3soBa- 
Hua Pu(IV) c KapOouaTHbIMH HOHaMH. BpiuvceHHe NOKa3aJl0, 4TO B 9STHX 
YCJIOBHAX OOpa3yeTCA KOMMeKCHBI woH [Pu (CO3)]?* c KOHMeHTpalMOHHOH 
KOHCTaHTOH HecToHKocTH 1|,1- 10747. 

TlapamembHo mpoBeyeHo Ha cnekTpotoTometpe C@-4 uccjeqoBpanne ciekT- 
POB NOrOULeHHA OOpasyroulMxcaA pacTBopoB KapOoHaTHOrO KommueKca Pu(IV) 
B oOsactH 400—1100 mu npu KoMHaTHOH TemnmepaType. CnekTpbl NorsomeHus 
KapOoHaTHbIX pacTBopoB Pu(IV) numer HavOoslee XapakTepHble MaKCHMYMbI 
NOPOWCHUA pH AwHHax BoONH: 426, 472, 487, 640, 690—695, 764, 794, 848— 
850, 1075 Muy. 

Ucnomb3yA JaHHble M0 yCTOHYMBOCTH OKCaJlaTHbIX KOMIJI€KCHbIX HOHOB 
IWIYTOHUA B eFO pa3JIMYHbIX BaJICHTHbIX COCTOAHHAX, MO2KHO MpOBeCTH KOJIH- 
UeCTBCHHOe CpaBHeHHe OTHOCHTEMbHOM CKJIOHHOCTH K KOMIMsIeKCOOOpasoBaHuio 
Pu(III), Pu(1V) u Pu(V1). Kak uspectHo, Ha KOMMIeKcooOpa30BaHHe OKAa3bI- 
BalOT BIMAHHe pasMepbl, 3apaAL M CTPyKTypa KaTHOHA, a TAaKxKe MU Apyrue PakTo- 
pbl. TeHeHuMa K KOMMJIeKCOOOpasoBaHHlO YCHJIMBaeTCA C POCTOM NOJApHsye- 
MOCTH HOHOB, T. e. C yBeMYeHHeM (OPpMabHOTO 3apsAya H YMeHbINeHHeM pa- 
quyca. B tTa6n. 4 MpHBeseHbI BIUNCIeHHbIe 3HAYeHHUA MOHHOTO NoTeHUMaua (**) 
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o =2/r (re 2 — 3apa Mona, F — payuyc. MoHa B aHrcTpeMax), KOTOpble MOryT 
6bITh MCHOMb30BaHbI IPH CpaBHeEHHH OTHOCHTebHOM CKJIOHHOCTH K KOMIIJIE€KCO- 


oOpa30BaHHI0 MYTOHHA B Pas/IMUHbIX CTeNMeHAX OKUMCJICHHA. 
Orcioya BUHO,YTO TeHeHIMA K KOMMIeKCOOOpa- 
Ta6Oauna 4 30BaHHI0 Y pa3IM4HbIX MOHOB IWIYTOHUA NOM2KHAa YObI- 


3t ar 
Vounwe norenmmamt nay- BaTb B Clefyroulem nopanKe: Pus > Pu = PuO; a 


TOHHA B pasJIMUHbIxX + HHA  WOHHEIX 

BaJICHTHBIX COCTOAHHAX >PuO,, T. e. B Mopanke YyMeHbille 
MOTCHI[MaJIOB, IPHBeMeHHEIX B Tadl. 4. Banaue 

CTPYKTYPbl KaTHOHOB JOJI2KHO CHJIbHO CKda3bIBaTbCA 


Katuon | 7, A | i Ha YCTOMYMBOCTH KOMIWIeKCHBIX HOHOB. SOTO ocoGeH- 
Seer | a een HO 3aMeTHO Ha MOHAX IJIYTOHOWJIa U ny TOHHMA. 
ieee 090 | 4,44 ConocraBsenue OOWIMX KOHCTaHT HecToHKocTu (°) 
Pud,+ 0,87 | A246 JWIA  OKCamaTHBIX KOMMseKcHEIX MoHOB Pu(III), 


2,47 Pu(IV) u Pu(VI) noka3prBaeT, 4TO MOpAOK pacno- 
JIOKeHUA WOHOB Pu no CKJIOHHOCTH K KOMIMJIeKCO- 
o6pa30BaHHl0, IipelcKa3bIBaeMblii lo TaOw. 4, ONpaBAbIBaeTCA: | 
I i = VI 3s 
CoctaB KOMMsJeKcHoro wuoHa [Pu WiGiOnnt, [Pu (C,O,)2]", [PuO2, (C,0,).]7aam 
O6uue KOHCTaHTEI HecToHKocTu 1,2-10717 > 4,9-1072°~5-1048 
CxmonHocTb Pu kK KOMMsIeKcOooOpa30BaHHio B pa3JIMYHbIX BaJICHTHbIX COCTO- | 
AHHAX C aHvoHamu Tuma CO}, C,H,O?-, C,H,O3~ u ap., BepoaTHO, OyJeT) 
UMeTb TOT Ke NOpAOK, YTO HM B CTyYae OKCATATOB. 
BecbMa HHTepecHbIM ABJIAeTCA TaKKe BONpOC O BJIMAHHH Ha CKJIOHHOCTH | 
K KOMIIeKCcooOpa30BaHHlo pa3Mepa, 3apsafla HW CTpyKTYPbI AHHOHOB Pa3JIMUHbIX | 
KucnoT. Mcnomb3ya JaHHble TaOul. 5, aHHOHbI 10 CKJIOHHOCTH K KOMIIJIeKCOOO- | 
pa3oBanuto c Py (IV) MoxkHo pacnonoxHTb B cexyioulul pay: COS >C,H,O$ > 
> GEO. eee 


PuO,2+ 0,84 


Tatuwia 5 


KoucTaHTbl JHccouMalHH OpraHH4yeCKHX KHCJIOT H KOHCTAHTBI 
HECTOHKOCTH KOMII€KCHBIX HOHOB Pu (IV) 


O6uHe 
KOHCT aHTBbI 
KouctTauHTbl| CocTaB KOM- | HecToliko- Metog Onpeze- 
Kucnota | Aaccouua- TIEKCHBIX CTH KOM- | onpefese- 
UHH KHcOT}] HOHOB Pu (IV)| maeKcHprx HHA SHIH 
HOHOB 
Pu (IV) 
HGO;> 4,6-10-4 |[Pu(CO,)]?* 1,1-10-47 |Mo pacrBo-| TenpmMan u 
PHMOCTH MockBuH | 
HC,H,O,~ | ¢ ,5-107> |[Pu(C,H,O.,)6]®-| 5,0-10-%* |Monsaperp. | Bunorpa- { 
os, [ppi3sHH | 
H,C,H,;O,—| 1,74-10-® |[Pu(C,H,O,),]®-| 6,0-19-*§ |To xe Te xe ! 
HC,0,— 5,18-10~§ | [Pu(C20,).] 4 3,3-10-8 [Ilo pacrBo-| Tenpman, | 
PHMOcTH MockBuR ) 


3,2-10738 | Moasporp. '@omun u yp. 


CpaBHeHwe OOUIMX KOHCTaHT HecTolikoctu (cM. Ta6m. 5) c KOHCTaHTaMH 
AMCCOUMaHH OpraHWyeCKHX KHCJIOT MOATBepxXaeT TOUKY 3peHun VW. Xung- 
MeHa (**) O COOTBETCTBHH MeKy CHOH BOOPOAHbIX KUCJIOT H MpOdHOCTbIO 
KOMIVJI€KCHBIX HOHOB Pu (IV), O6pa30BaHHbIX aHHOHaMH JlaHHbIX KMCJIOT. | 


VWuctutyT dusnyeckoli xuMuH Tloctynuuio 
Axaylemuu Hayk CCCP 1 VIII 1957 


UWUMTHPOBAHHAS JIATEPATYPA 
| 
’ The Transuranium Elements, ed. by G. Seaborg and J. Katz, I, 1949, p. 423—433. | 
* AKTHHH ABI, Mon pen. T. Cu6oprau Idx. Kana 1955: a) erp. 292—293; 6) erp. 331; B) erp. 254; | 
v)ctp. 297. *K.B. AuumupceKkul, Yen. xum., 22, B. 4, 416 (1953). * A.A. PT pune 
Oepr, IT. HW. Wetpxakx, Tp. Pag. wucr., Xumua uw reoxumua, 7, 50 (1956). 
5A. HW. Mockxsun, A. J. Peabman, MKypu. neopr. xum., 3, B. 4—5 (1958). | 
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XHMHA 


B. H. PPAMEHWMUKAS, TT. HW. HUKMIIMH 
MW 4eH-Koppecnouyent AH CCCP A. JI. METPOB 


KOHAEHCAUNA AJKMJIEEH3OJIOB C FAJIONANPON3BOAHbIMH 
U3OBYTHJIEHA 


PeakUMA aJIKHJIMpOBaHHA apOMaTHYeCKHX YyIwIeBOMOpOMOB aJKeHMJITaO- 
PeHHaMU Mp HCNOMb3OBaHHH CepHOH KUCJOTHI Kak KaTasIu3aTOpa MpesmcTaBs- 
eT HECOMHeHHbIM HHTepec, TaK KaK MO3BO/IAeT MPOCTHIM MyTeM NOMYUaTh aJKMNI- 
apoMaTHyecKHe COeMHeEHHA C aTOMOM TraJlOHa B aJIKMJIbHOM payukase. Baio 
ycTaHOBJIeHO (*), TO XJIOPHCTHI alu, TaK %Ke KaK MW MpoMMeH, B MpHcyTcT- 
BUM Ce€pHOM KUCJIOTbI KOHJeHCHpyeTcaA Cc 6eH30JIOM 3a CUeT RBOMHOM CBA3H; pH 
3TOM Mosyuaetca B-xOpH3s0nponusOeH30N. Tlo32xKe B KayecTBe XJIOPAaJIKHIUpyi10- 
Wlero CpecTBa Obl HCHOJIb30BaH XJIOPHCTHI MeTaJJIMJI, a B KavecTBe KaTaJlu3a- 
Topa — cbropucTpli Bogopoy (*) uw cepHaa Kucusora (°). IIpu coorHoulenuu Gex- 
30/1 : XJIOPHCTHIM MeTaIM: 96% cepHaa KucNoTa 3: 1 : 0,15 BErxog B-xnopTpe- 
THUHO-OyTHIGeH30a cocTaBu 68%. JlaxKe H3MeHMB COOTHOUIeHHe peareHTOB 
no 3,3: 3,8: 3,9, Ulmepauur u Mnatsep (*) nomyunsmu B OcHOBHOM $-xs0pTpe- 
THYHO-OyTHIOeH3ON HU Ouc-(38-xOpTpeTHYHOOyTu)-6eH30J1 C BBIXOJOM JIHUIb 
2,6%. Ilpu xmopamKuJMpoBaHun TOMYOMa XJOPHCTbIM H3OKPOTHJIOM Nosyyalca 
MpOlykT, KOTOPpoMy 6e€3 BCAKHX MoKa3aTeIbCTB OblINO MpHMNcaHO cTpoeHue 
n-(3-xmopTpeTuuHooyTu)Tomyoua (°). WmMes nepex co6ol 3amavy CHHTe3a alKHI- 
apoMaTHueCKUX YIJIeEBOLOPpOAOB MH HX MPOH3BOAHbIX C Pa3BeTBJICHHbIMH COjlep- 
KallMMH UYeTBEPTHYHble YIvIepOAHbIe ATOMbI aJIKWJIbHbIMH PpayHKaJlaMH, MbI 
OCYIILeCTBHJIH KOHJICHCallMIoO XJIOPHCTOTO MeTaIua C asIKHIOeH30J1aMH: 


H.SO,; 
C.H,R 4+ CH = C(CH3)CH2C!l —+> R — CgHgC(CHg)2CH2Cl, 


rye R : CHs—, C2Hs—, u30-CsH7—, Tpet-CaH, nu (CHs)sC — CHe—. 
YcIOBHA, B KOTOPbIX NMPOBOAMJIMCb peaKUMH KOHJeHCalHu, COOTHOMIeCHHA 
peareHTOB H BbIXObI MpOAYKTOB, MpescTaBeHb! B Ta. 1, cBOlicTBa NOJIyYeHHbIX 
BeulecTB B TaOm. 2. Bo pcex clyuaAx ObWwIM NOyYeHbI MPOLYKTbI KOHAeHCalHu 
c BbIxOqamu 64—98%, koTopble, KaK BHZHO U3 Tad. | Ha NpHMepe TpeTHYHOOY- 
THIOeH30a, 3ABHCAT OT NOPAAKa NpHOaBseHuA peareHTos. B Tom cJlyuae, Kora 
KHCIOTa IpHOaBIAach K CMeCH TpeTHYHOOYTHOeH3O0Ia WH XJIOPHCTOrO MeTaJ- 
JMJla (Ip MpOuuX paBHbIX yCNOBHAX), BIXOJ cocTaBA 42%; ec XJIOPMCTHI 
MeTaJIMJI MpHOaBAsICA K CMeCH TpeTHYHOOyTHIOeH30N1a H CepHOH KHCMOTbI — 
64%. CyllecTBeHHOe BJIMAHHe OKa3bIBalOT TakKKe KOJIMYECTBO CepHO KUCJOTHI 
aM TemilepaTypa peakuwun. Ilpu u3MeHeHHH COOTHOIMeHHA MeTaJIJIM : CepHas 
Kucyiotac 1: 0,15 no 1: 0,5 u cawxkeHua Temmepatyps c 20 yo 0° BErxog c 64% 
yBeruunica fo 98%. TombKo W3 NpOAyKTOB peakUMH TpeTHuHOOyTHMGeHsOMIA 
C XJOPHCTbBIM MeTAaJJIMOM yalocb BbIeIMTb n-(B-xnopTperH4aHoOyTHu)Tpe- 
THYHOOYTHIGCH3O/1, KOTOPHIi ABJIACTCH TBEPAbIM BeLLeCTBOM, JIerKO BLIKPHCTaJ- 
JIM3OBbIBaIOLMMCA H3 CMecH Cc MeTav30MepoM. PKHAKHH ocTaTOK MH BCe Apyrue 
(8-xmopTpeTHUHOGyTHI)aIKHIOeH3ONbI, KaK NOKa3asl aHaivs wH*pakpacHbix 
CIeKTPOB, ABJIAIOTCA CMECbIO M- H M-H3OMeEPOB, KOTOPbIe He yAaslocb pa3eJUTb 
HH pa3rOHKOl Ha KOJIOHKe, HH BbIMOpax%KuBaHveM. Heid CyeaHbl MONbITKA 
ONpeeIMTb COOTHOWMeHHe H3OMePOB B MpOMyKTax KOHJeHCallMH MeTHJI-, STHJI-, 
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Taonnmd 4 


CootTHoue- Kou- 
HHe aK. | Temn, |WeHTpa- Bnxog, 
Ucxogubie BeulectBa 6eH30N1: ra-| peaK- nA IIpogykT peakuHu % 
sougH. |uHu, °C} H250,, 
amk.: H2SO, % 
pec 
= i 21:0, 0 96 C,H;—C(CH;),;CH2Cl 64—66 
C,H, 4 HzC=C(CH,)CH,C1 Shee LAOs5 1} 2 nICICH,C(CH).C:H,— 
—C(CH;)2CH2C! 
C IIpHMecbIO #-H30Mepa 2—4 
dee Od 0—4 400 C,H;C(CH,)2CH2C1 72—T4 
Aes : 2 n-CICH,C(CH,)z—CeH.— 
—C(CH,)2CH2C1 
c MpHMecbiO M-H30Mepa 4—6 
SO dsROED 20 96 C,H;—C(CH;)2CH2C1 60 
eon n=CICHC(CH,)2CeH,C(CHs)2— 
— CH,Cl 
Cc MpHMecbio #-u30Mepa 12 
BrCH=C(CH Oe Om 20 100 C,H;—C(CH;)2CH2Br 23,5 
Taneeae aa 3,4:4:0,26| 20 100 | To xe 35 
H CH,=C(CH,Cl ae a 20 96 — a 
Tene c unae 324:41-] 20 100 | C,EH,C(CH,Cl),—CHs 3,6 
5 1,5:41:1 | 50—60 100 To xe 3 
ee 3,8:4:1] 30 400 co ee 6,3 
— = C SedaeOy ls 20 100 ni-CH,—C,H,: -O(GH.); GHG) 
OT oe ie (eo puMechio. M-H30Mepa 74,5 
C,H,—C,H; H H,C=C(CH,)— CH,Cl on ars 0,15 10 100 n-C3H;—C,H,—C(CH;)2CH2Cl = 
C MPHMecbIO m-H30Mepa 73 
u-G.H,—C,H, 1 3:4:0,45] 410 400 | n-uC,H,—C,H,—C(CH,)2CH,CI 
H,C=C(CH,)—CH;Cl Cc MIpHMecbIO m-H380Mepa 70 
To xe Bey WS 10) 25) 10 400 To xe 80 
ian Bras ORG) 0 100 eis 65,5 
Tpet-C,H,—C,H; u n-tTpet-C,H,—C,H, — C(CHs )2— 
H,C=C(CH,)CH,2C1 oe At aD 20 100 — CH,Cl 
To xe * 3S SOF ao 20 100 C MPHMeCbIO M-H30Mepa 64 
stueen pa EO} 10 100 To xe 42, 
les Soe dt O86 10 uF ae oe 
So te ORD 0 4 ets ; 
oat ap 9899 
Tper.-C,H,—C,H, u n-TpetT.-CsH,—C,H,— 
pe BCH =C(CH,)a 4,5:4:0,15] 20 400 —C(CH,)2SHaBr 23,5 
C5H\,;—C,H,+H;C=C(CH;)—CH2Cl | 3:1:0,5 30 96 |n-C;H,,—C,H,—C(CH,)2CH;C1 44 
To »#e Sree, 0 5 20 96 To xe 54 


* KucnoTa foOaBisnach nopiHamu mo 10 r Kk cMecH TpeTHYHOOyTHNGeHs0ONa H XOPHCTOrO MeTanaHAa 
yepes yac. 


H30NpONHJ- H TpeTHYHOOYTHOeH3Oa C XJIOPHCTBIM MeTaJIJIHJIOM IIyTeM OKHC: 
JIGHHA MX Aa30THOM KHCJIOTONH HM pa3sqeneHHA OOpasyiolluxca cdraneBblx KHCJIO 
B Bue HX OapHeBbIx cove (*°). OHako BO BCex cm@yuaax yaslocb BbIJeJMTE 
TOIbKO Tepedrasepylo KucMoTy. Ha OCHOBaHHM JaHHbIX NO OKHCJIeHHIO, Mpex! 
CTaBJICHHBIX B SKCHe€PHMeHTaJIbHOH WYaCTH, MOMKHO NOMaraTb, TO M-H3O0MePE 
OOpasyloTCA B OUCH HeSHAYMTebHBIX KOJMYCCTBAX, TIABHbIM Ke MpPOAyKTON 
ABJIAIOTCA N-H30Mepbl. Js BbISCHEHHA BOMpOca O CpaBHHUTeIbHO peakIHOHHO 
CNOCOOHOCTH B peaKI[HH KOHAeCHCALHH aKHIOeH3070B M GeHs0Na Ob MpoBesel 
ONbIT XJOPaJIKMJIMPOBaHUA SKBUMOJICKYJAPHOH CMecH OeH30ulIa H KyMOJla XxJIO 
PHCTLIM MeTaJIMIOM. Oka3aocb, YTO B MpOAyKTaX peakUMH NpHOMMBUTeMDH 
B PaBHbIX KOJIM¥eCTBaX COepKatTca f-xMOpTpeTHyHOOyTHGOeH30N HM B-xs0p 
TPeTHYHOOYTHIKYyMON. B welax pacliiMpeHua accopTuMeHta raslouqankuu 
pyloulx CpelcTB ObiIM H3yYeHbI PeakIHH KOHJeHCalHMH GeHsona HU TpeTHUHOby, 
THIOEH3ON1a C OPOMHCTLIM H3OKPOTHJIOM B TeX KE YCMOBUAX, B KOTOPEIX OCYIE 
CTBIANAaCb KOHJCHCalMa STUX APOMATHYCCKHX COeMMHEHUuH C XJIOPHCTHIM MeTad 
JIMJIOM. OHAKO BbICOKUX BbIXOMOB MPOAYKTOB 3fecb AOCTHUb He yaanocb. Oc 
OeHHO MHTePeCHbIM IIpeACTaBAOCb OCYUIECTBHTb KOHeHCallMio 6eH30Na 
3-xJIOp-2-xOpMeTHJI-poneHoM-1. Ho uw B 3ToM caryyae 1,3-quxn0p-2-meruu-9 
(pPeHHJINpOMaH MOyyasicA C BLIXOaMu TOMbKO 83—6%.OcHOoBHaaA Macca 3-XJIOF 
2-xOpMeTHJI-lIponeHa-1 He mperepmeBaeT Kakux-mM60 uBMeHeHuli B ycac 
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Ta6Oauua 2 


MRp Hatizeno, % BuiuncseHo, % 


| oO 
i T. Kun. 2 20 20 ° 
3 Y -| ad n fe) 
Cc CrpyKTypHaa dopmysa : 
Ae P Sonny °C/mm pr.ct.| 8 ‘ 2 Haig. Le C | H! Hat] C | H| Hal 
Ae ec aa 
oA EE a eS eee cet EP ee ee OY A DY (0 te |e 
| 87,24 37.4 
| 1 | C,H,—C(CH,),CH.Br 76,5/2 — |4,2818]1,5454] 52,62/52,77 | — | — | 87,33 : 
fan) C.i,— C(CH>Cl),— CH, 76—77/1 | — |1,1695}1,5498] 55,06/54, 71 
if) »-CH,—C,B,—C(CH,),— 
—CH,C) 
\ C MpHMecbiIO M-Hs8OMepa 82,5—84/1 | — |1,0247/1,5240! 54,55/54,61 | 72,28/8,06] 18,92) 72.31]/8,27| 19,40 
P|) n-C.H,—C,H,—C(CH,).— : 72,31|8,16| 19,07 
—CH,Cl :, 5 
C DpHMEecblO M-HEOMepa §3—94/1 | — |4,009 41,5210] 59,36|59,30 | 73,51|8,76] 17,87 73,26|8,71| 18,02 
15 | n-u-C,H,—C,H.— 73, 45)/8,62) 18,07 
—C(CH,);CH.C! 
¢ npuMecbio w-Hsomepa | 110—112/3 | — |0,9937/1,5156] 64,18/63,98 | 74+33)/9,16) 16,66) 7, qglg gg) 16,88 
PR os Cu ES 74,47/9,14| 16,52] [*0¥|%> : 
n-tTpet.-C,H,—C,Hy 413—114/1 [53,5] — 74,95|9,24| 15,69} 74,80]9,41) 15,77 
—C(CH,)2CH2Cl 74,99/9, 43] 15,46 
7 To *e 74,75}9,43| 15,66 
Cc NMpHMecEYO #-He2OMepa 107—108/1 | — 10,9862/1,5140] 68,12168,66 74, 65|9,25| 15,99] 74,80]9, 41! 15,77 
1 8 n-T pet.-C,H,—C,H,— 62,68]7,98] 29,56 
—C(CH,)oCHgF r 187—138/4 |36,5| — _— _ _ 62,51/7,94} 29,36] 62,4617,86] 29,68 
| 9 Be ete Sota 75,57/9,60} — 
| on 2 
Cc NpHMecEIO m-HEOMepa 414—116/1 | — |0,9780|1,5145| 73,57/78,35 | 75,38819,59] — | 75,43/9,79] — 


BMAX peakuuN. Bce B-xnop (un Opom)-TpeTHUHOSyTHIAIKUICeH3ONbI erKO 
iL C XOPOWJMMM BbIXOJaMH OOpasyloT MarHuHoprannueckHe COeAHHEHUA, KOTO- 
Bie, B CBOIO OYepesb, C YCMeXOM MOryT GObITh HCMOb3OBaHbI B peakuuN Tpu- 
Hapa. 
QIKcenepuMeHTaabuHaarA UYACTH 


CuHTe3 HCXOMHHX TANOUANPOHSBOAHHX H306yTHMeHA 


| XmopucTHh MeTadJ Nu Nonyyasca Np xJOpHpoBaHHu us06yTHuIeHAa 
WB rasopon dase. B peakumio koHfeHCalmaM Opasicd MpokyKT c 1. KAM. 
et ae mM, 7° 1,4280. Jlur. qanubie (*): T. Kum. 71,5°/760. mM, 
mo 1,4291. 

| BpomuctTail w30KpoTHaA nonyyaica c BbIxojom 47—50% mpx je- 
| PH pOOPpOMHPOBAaHHH | ,2-yv6pom-2-meTuumponavna. J[H6pomuy B CBOIO OYepesb 
Obi NosyyeH NpHcoeHHeHHeM 6poma K u306yTHeHy. Ha | r-mou. quOpomuya 
HOpanocb 1,2 r-mom. KOH 8 180—200 ma 75—95% stunoporo cmupta. 
iBeero nomyyeno 900 r G6pomuctoro u30KpoTHla c T. Kun. 91—91,5°, 
a 1,4610. JIur. qanupie (°): T. Kun. 91—91,3°, n% 1,4603. 

| 3-xnop-2-xnopMeTHa-mponeH-1 mMonmyyanca c BbIlxojom 60% 
pH XJOpHpopanwu XJIOpHcToro MeTasMia B %*HAKOH dase. Beero 
nomyyeno 850 r guxnopufa c T. Kun. 133°, n% 1,4750. JIur. qanupie (°): 


T. Kum. 53°/45 mm, n%o 1,4740. 


CuutTe3 HCXORHHX FTOMOTOFTOB Oe€H380Na 


| Tperuyn06yTHnOeHn30N Toyyaica Np aKWJIMpoBaHun 6eH30WIa 
XJIOPHCTLIM TpeT. CyTHJOM B MIpHcCyTCTBHH OesBOJHOrO XJIOPpHOTO HKeE3Aa (20). 
eT. xu. 168—170°, ni 1,4920. Barxon 80%. JInt. janupie (71): T. Kun. 


1168,5—170°, nx 1,4912. 
Heonentun6eH30N nouyuaicd M3 XJOpHcToro TpeT. OyTHla’ u 


OensnimarnMlixopHya c BbIxofom 63%. Ilocme pa3sroHKM Ha KOJIOHKE Haj] 
HaTpHeM EbIJeneHa dpakuua c T. Kun. 185—187°, nf 1,4907. JIur. janupre (7”): 


IT. KH. 185—186°, np 1,4885. 
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PeakiuaA KOHAeCHCALUA 


Peakiusa KOHReHCaMUH NpOBOAUAACh B KpyrMOLOHHOU kowOe, 
CHaOoKeHHOl MellarKoi, KalembHol BOpoHKoiH Hu TepmMomerpom. Hcxouble 
BelLeCTBa OpasuCb OOLIYHO B pacueTe Ha | r-MOJI. raO“AMpOMsBOAHOTO n300y-| 
THleHa. JIMUIb Mp KOHJeHCallMH HeOMeHTHIOeH30/Ia C XJIOPHCTHIM METAJJIMJOM| 
u 3-xmop-2-xmo0pMeTuuI-liponena-1 c 6eH30J1I0OM raOMaKeHHAbI Opasucb B KONE| 
yectBax 0,5—0,8 r-mou. K cmecu amkuui6eH301a C CepHOH KUCOTON Mpu 9Hep-} 
TH4HOM MepeMellIMBaHHH MpHvOaBAJICA aJIKeHMJIrasloreHu CO CKOPOCTbK 
1 r-moa/uac. Hocae okonuaHHa NpHOaBseHuA peakKUMOHHaA MaCCa NepeMellMBa # 
ylacb ele B TeyeHHe 12 uac. (Gomee AIMTeMbHOe MepeMelliMBaHHe He BJIMACT HE 
BbIXOJ MPOAYKTOB peakituH). SaTeM cojepxUMOe KONObI MPOMbIBaAOCh [Bark ]\b 
XOMOJHOM BOAO, CaGbIM paCTBOPOM COJbI HU CYWIMIOCh Ha XJIOPHCTHIM KaJbUMy 
em. ANKWI6eH30N M MCXOJHbIM ralouwanKenul oTroHAmuch mpu 40—80° 4 
90 —100 mm pr. cr. IlponxyxTbl KOHJeHCalHH BbI,eIAIMCb Ip pasrouKe B Ba 
KyyMe. y 

IL OK a3a Te H.C TB, CTPOECH Ma 8-6 poMTpeTHUY4HO 
6ytTun6pomuga. Us 6pomugza — npoxyKta KOHJeHCaMMH OeH30Ni 
c GpoMUCTEIM H30KpOTHsIOM — ObI MpHroToBseH TpHHbApow peareuT. B pe 
3yMbTaTe peaKWMU MoceqHero Cc yIrleKHCMOTOH Oblia NomyyeHa B-eHHu30% 
BaslepHaHoBasd KucOTa Cc T. MW. 58—59°. 

Hatineno %: C 74,32; 74,25; i (hs 


74; 7,86 
CyHy402. BuruncaeHo %: C 74,12; 192, 


Jur. anuble (*): T. mm. 58—59°. | 

OxucneHue APORYKTOB KOHAECHCAUHH ANKHIOeH 
3000B C XMOPHCTHM MeTaAMUAOM. OKkuCHeHHe NpoBOAMOCH 
20% HNOs B aBprokmaBe mpu 200°, B TeyeHne 1,5 uaca. JLna peakuuu Opamue: 
5-rpaMMOBble HaBeCKH raJlOHaKusI0B H B 1,0 pasa Ooubilee, NO CpaBHeHHEs 
¢ pacueTHbiM, KomHuecTBo 20% HNOs. Ilomyuennpie cbrameBble KHCJIOTEI OUHE 
WaJIMCb MepeBOOM HX B aMMHauHble cou. lpn noxqKucMeHHH ynapeHHbIx Jie 
MaJIbIX OOBEMOB PaCTBOPOB AMMMAUHbIX COJIeH ObIIH BBIJeICHbI KHCJIOTbI C BbK 
xojqamu 66—70%. Tlocme 15-uacoporo kunauyenua | r KucnoTt c 15 ma Mmetag 
Homa H 1,5 Ma Kon. H2SO4 Bo Bcex cayyanx c BEIxoom 91—93% nomyuenl 
QUMeTHIOBLI adup TepedtameBolH KucMoTHI c T. na. 141—142°, He qaBmui Tey 
MmpeccHH TemMepaTypbl MWaBJICHHA C 3aBeOMO YHCTHIM OOpasiloM. 


Wuctutyt opranuyeckoli xumuu um. H. J. 3enuncKoro Tloctynuao 
Axkanemuu HayK CCCP 28 VI 1957 
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Aorsangn Akagemunu nayr CCCP 
1958. Tom 118, Ne 3 


_XHMH fl 
'B. H. OJIFOB, 7. H. AHJPEEB u B. NI. JIOTbIN 


BJIMAHME BEJIMUHMHbI AJIKWJIbBHbIX PAJMKAJIOB R 
HA YCTOMYMBOCTb CBA3M Si—R K JEHCTBUIO 
KOHLEHTPHPOBAHHOM CEPHOM KUCJIOTHI 


(Tpedcmaeaeno axademuxom A. B. Tonuuesoim 5 VIII 1957) 


B 1951 r. Commep c corp. (1) o6Hapyxua, 4TO pH JelicrBuH Ha KpemHuop- 
TaHuyeckve COeMHEHHA, COfepmauiMe rpynnuposky (CHs)3Si, KOHMeHTpH- 
| PpOBaHHOM CepHOM KUCJIOTHI MPOMCXOANT OTUIENIeHHe OMHOH MeTHIbHOM rpynmbl, 
‘HW mocuie ruqpomusa BOAO OOpasyloTcA coeqHHeHUA, COMepxaliNe CuNOKCaHO- 
Bylo cBxA3b. II pomMexyTOuHbIM MpOLyKTOM ABAAeTCA KpPeMHUMOprannueckuh 
cynbdat (°), pasiaraiomMlica nox ZeHcTBHeM BObI Cc OOpas0BaHveM CBA3H 
= Si — O— Si=. Sta HoBad B XHMHM KpeMHUMOpraHuueckux coesMHeHHi 
peakuuaA Oblla OCyUlecTBIeHa C PAXOM COeqMHEHMH, CoxepxKamux B CoKoBoK 
Wenn pa3svMunble PyHKWHOHAaIbHbIe rpynnbl (X):—COOH,—NHsz u—CO —CHs. 


2 (CHa) Si (CHa),X"=S [X (CHa)y Si (CHa)als © + 2CHs. 


Tlosauee A. ®. Inara, H. A. Besuxosa u IO. I. Eropos (°,4) ycranosuau, 
4TO aHaJIOfM4Hasd peakIHA HMeeT MECTO pH AelictBuH H.SO, H Ha KpemMHeyrule- 
BOMOPObI, COfepKalllve WECTH- HW NATHWICHHBIC WMKJIbI, IPHYeM B NepBOM Culy- 
yae, HapsAy C OTILeNJICHHeEM METHJIbBHOM TpyNMbl, NPOMCXOMHMO pacwlenseHHe 
HM WeCTHUICHHOTO WMKla, a BO BTOPOM cJlyuae pacilenweHH1o NosBeprasocb 
TOJbKO NATHWIeCHHOe KObIO. AHAaOrN4uHbIM O6pa30M BeaM ceOA HM CcoequHe- 
HUA, COMepxKalllve veTLipexuieHHble WHKbI. [Ipu qeicrBun HeSO« Ha WuMetus- 
TpuMeTHJeHCH aH (°) NpoHCXOANNO paculeneHHe TOMbKO WHkKNa. B TIpOTHBONO- 
JOMHOCTL TUM COCMMHEHVAM TeTPadTHVJICHaH OKa3aJICA BECbMa YCTOHUMB K Jeli- 
CTBH}O KOHICHTpHpoBaHHoH H,SO4. BsdaiTpiBanve 92TOrTO COeMHHeEHHA Cc 
HeSO.« jaxke B TeyeHve 9,5 uac. BbISbIBaIO pacileneHne cBi3H Si — CoHs 
Bcero Ha 4—5% (°). 

Xumuyeckand ycrotunpoctb cBi3H Si — C,H; Oba HexaBHO MOATBepxeHa 
4 Hamu (°) Ha UpuMepe DelicTBHA KOHWeHTpHpoBanHHOk H2SO.« Ha MeTHI,NSTHUI- 
CuIMIMponMoHOBy!0 KHcIOTY. Bpiwio ycTaHOBseHO, YTO pactilelleHuIo nosBep- 
Tamacb TOMbKO cBAH3b Si — CHs. 

Vis sTux JaHHbIX MOXKHO CieaTb BbIBOL, ITO YCTOHUMBOCTb CBA3H = Si—C == 
MO OTHOIIeHHIO K eHCTBHIO KOHILEHTpHpoBaHHOH He2SO4 ouwKHa 3aBH- 
CeTh OT BCJHUMHBI HW CTPYKTYPbI YIvIeBOAOPOAHbIX PalMKaJIOB, CBASAHHBbIX 
¢ 3THM aTOMOM yrulepoga. Ja MpoBepkKH STOFO MpeANONORKeHUA HaMH ObIIO CHH- 
Te3HPOBaHO 3 HOBBIX OMHOOCHOBHDIX Y-KpeMHMMOpranvyeckux kKucoTH (VII, 
VIII u IX) o6met dopmyms CHs(R),SiCH,CH,COOH (rae R = H-C3Hz, 
A-C,H, u u-C;Hy,) 4 H3y4yeHO MX OTHOIeHHe K JeHCTBMIO KOHIWeHTpUp onaHHoli 
H2SO.4 B cTaHapTHBIx ycsoBpuax. B pesyJbTaTe MpoOBeseHHHIX HCCeOBAaHHM 
Obl MomyueHbl 3 AByXOCHOBHbIe KpeMHHHOpranuyeckne KucJOTH: 4, 4, 6, 6- 
TeTpa-d-npomus-4,6-qucusa-5-oKcaHoHaHauKapOonopan (X), 4,6-numetu-4, 
6-u-n-OyTHuI-4 , 6-qucusia-5-OKCaHOH aH MK apOoHOBasl (XI) u 4,6-qumetua-4 ,6- 
qun3oamus-4,6-qucuia-5-okKcaHoHaHANKapOoHoBan (XII). 
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CrpoeHve Mow y4eHHBIX KHCJIOT yKa3bIBaeT Ha TO, YTO PasPpbIB CBASH Si—C 

B MCXOMHBIX KucoTax VII, VIII u IX nponcxogua y pasiM4HbIx patuKasOB. 

B xuenote VII, cogepxasuteli rpynmuposky CHs(x-CsH7)2Si—, paspbIB Mpo- 

ucxoyua mo cBi3u =Si — CHs; B OcTaJIbHbIX Ke ABYX KUCJOTAX (VHI wu IX) 
paspbIBy NosBeprauch cBaAsH ==Si—C,Hy w= Si — C;Hy: 

sioedkA [HOOCCH;CH)SiReJ2 O + 2CHy 


H,SO, 


—> [HOOCCH,CH,Si (CHs)R]2 O + 2RH 
R=n-C.H,(X1)  u-CoHis/ 7) 


TlomyyeHHble HaMM aHHble MOATBepAUAM MpexMoOKeHne, YTO B Y-KPeMHMHOp- 
raHMueCKHX KHCMOTAaX, cosepxauux rpymmuposKy (CHs)ReSi — nopayoK pac-; 
uleneHua cBa3ei Si —CHs u Si—R nog AeticrBveM KOHIeCHTPpHPOBaHHOU 
HeSOu onpexenaerca BemuuHHO yreBogoponHoro pagukaa R. IIpu R = 
=C,Hs u v-CsH?7 pacujenenue npoucxoguT no cpasH Si —CHs; _ mpu R = 
=x-CaH, u u-CsHu pacujenmenve mpoucxoguT no cpasu Si — R. : 
Takum o6pa3om, McceqoBaHHble pawuKabl 10 yCTOMYHBOCTH K JeHCTBHIO: 
KOHIeHTpHpoBanHolt H2SO4 MoxHO pacnoOKuTb B CleAYIOWMH pas: 


C.H;, x-C3H, SS CHs > n-C4Ho, u-CsHi1. 


Ucxogupie OHOOCHOBHbIe Y-KpeMHUuOpraHHyecKHe KUCJIOTHI Nowy4aHCcb 
10 MeToyuKe, onucaHHof Commepom c corp. (7). CHsSiCle(CH2Cl) nomyyancs 
cboroxuMuyeckuM xsopHpoBaHuem (CHs)2SiCle (§) u mepepogusca B CHa(R)2 
SiCHeCl neficrauem RMgxX. 

KouCcTaHTbI MOJYYeHHbIX COeCMMHEHHH mpesctaBseHbl B Tau. |. 


Ta6Ouuna 1 


b MR 
ais @opmyaa acini eas an azo cas ze 
_ HeHHA aSES BEIM, Haig. 
Ie CH, (4-C;H,).SiCH2Cl 191,5—192,5/758] 41,4432 | 0,8882 | 53,64} 53,37 
l1** | - CH;(#-C,H,)sSiCH.Cl 101,5—102/12 | 1,4475 | 0,8845 | 62,90 | 62,54 
iI CH,(u-CsHi)2SiCH2Cl 124/10 14,4474 | 0,8731 | 72,16 | 71,93 
IV CH,(#-C,H,)2SiCH,CH(COOC,H,)s 4159/7 41,4412 | 0,9520 | 84,75 | 83,93 
V CH,(xH-C,H,)»SiCH,CH(COOC3H,)e 193/18 1,4445 | 0,9436 | 94,01 | 93,43 
VI CH,(u-C,Hy;)2SiCHsCH(COOC,H;)2 174—175]5 1,4469 | 0,9317 | 103,27 | 102,84 
Vil CH,(-C3H,)2S iCH,CH,COOH 147,55 41,4508 | 0,9156 | 59,61 59,48 . 
Vil CH;(H-C,H,)2SiCH,CH,COOH 180, 5/44 1,4510 | 0,9082 | 68,87] 68,34 
IX CH,(u-C,H,,)2SiCH,CH,COOH 174,5/5 1,4536 | 0,8949 | 78,13 | 78,05 } 
aR {HOOCCH2CHeS i(H-C,H,)2]20 140—140,5/14 | 1,4560 | 0,9998 | 107,58 | 106,36 
XI [HOOCCH,CH,2Si(#-C,H,)(CH;)]20 154/8 41,4670 } 1,0125 | 98,32] 99,35 
XII {HOOCCH2CH,Si(z-C5H;,)(CH,)]20 155/17 41,4675 | 1,0064 | 107,58 | 106,90 


* JIurepaTypHbIe Wanuple: T. Kum. | 92°; n° 1,4450; a0 0,8902 (*). 
** JiuTepaTypHble MaHHble: T. Kum. 227,5/767; nt 1,4480; ae 0,8827 (3°). 


«** MR p BbIuHCIANOCh NO BappuKy (2). 


OIKCNe€PUYMeHTANbHAA ga Gelb 


MeTHA MAN PONUAXTOpMeTHACHAaH (1). Momyuen ssan- 
MOJeHCTBHeM MarHMiOpomnponuia (mpuroroBieHHoro us 112 r (4,6 T-aT.) 
Maria H 738 rT (6 Moa.) A-mponunOpomuga) c 226 r (1,38 mow.) MeTHJIJUXJIOp- 
XJIOpMeTHJIcHaHa. DpakUMOHMpOBaHuem BbiyeteHo 105 r (0,58 mow.) I 
Borixon 42%, 

MeTHARMHOYTHAXNOpMeTHACHIaAH (II). TWomyuen s3an- 
MOJeHCTBHeEM MarHudOpomOyrTula (MmpHroToBseHHoro ucxoya u3 150 r. (6 r-at.)if 
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MarHud MW 822 r (6 Mon.) w-OyTHm6pomuga) c 410 r. (2,5 mow.) Metuquxsop- 
knopMeTuuicuaHa. Tlonyueno 270 r (1,3 mom.) II. Bprxon 52%. 

MeTHARHH30AMHAXAOpPMeTHACUHAaH (III). Tonyuen 
B3aMMOeHCTBHeM MarHHHOpoMu30amuua (MmpuroropsenHoro ucxoga us 109 r 
(4,5 r-aT.) MarHua u 722 r (4,7 Moma) H30amum6pomuma) c 256 r (1,6 mous) 
MeTHJINUXJIOPXJIOpMeTHJICHlaHa. WDpakUMOHHpoBaHHemM  sbifeneHo 202 r 
(0,86 mow.) III. Burxon 54% 


Haligeno %: Si 11,54 
CyeHe,ClSi, Baruucseno %: Si 11,95 


Onucbipaemble HMKE MeTHIAMAaIKUJICUMIMeTHJIMaOHaTbl oulyuaJiMcb 
B3avuMojelicrsHem Na-MamoHoBoro 2pupa Cc MeTHIAMaIKMIXNOpCHaHamMH m0 
OMMCaHHOH B w@MTepaType (’) MeToquKe. - 

MeTHuAgMAMpOnMACHANAMeTHAMaNTOHAT (IV). Tlonysen 
B3auMovelicrsuem Na-Maonosoro adupa (npurotoBsenHoro u3 11,5 r (0,5 r-ar.) 
MeTasmiuyeckoro Na, 800 mia a6c. stTaHoma u 83,5 r (0,52 moma) ManoHoBoro 
smupa) u 90 r (0,5 moua) I. OpakunoHupoBaHuem BbIemeHO 96 r (0,31 Moma) 


IV. Buxonz 62% 
Hatigeno %: Si 9,36. Op. 4.* 374 
CisHg O,Si. Buruncneno %: Si 9,28. Om. 4. 370 


MeTUuUARWUAOYTHACHAUAMeTHAMaAOHAT (V). Tlonyuen 
B3auMOfeHcTBHem Na-mMasioHoBoro adupa (mpuroToBeHHoro 43 25,5 I 
(1,11 r-at.) Meranmuuecxoro Na, 800 ma a6c. staHona u 186,5 r (1,16 mona) 
/MayioHoBoro supa) uw 240 r (1,11 mona) I]. OpakuuoHupoBaHHem BbIJeeHO 

150 r (0,49 mona) V. Boprxon 45%. 


Hatigeno %: Si 8,48. Od. 4. 335 
Ci7Hg404Si Boruucaeno %: Si 8,50. Dh. 4. 338 


MeTHARUN3S0AMHACHAHAMeTHAMasOHAT (VI). Tlonyyen 
ucxoaa u3 19 r (0,81 r-atr.) metrammuueckoro Na, 800mm a6c. stTaHONa, 132 r 
(0,82 mos) ManoHosporo asdupa u 190 r (0,81 mona) II. ®pakunonnpoBannem 
BbigeseHo 160 r (0,45 moma) VI. Bprxon 56%. 


Haityeno %: Si 7,86. Dd. u. 309 
CigHggO4Si BpruucseHo %: Si 7,83. Ob. u. 312 


TlomyyeHHble MeTH/IIHaIKHCHAIMAMeTHIManoHaTe! IV, V u VI nepesogu- 
JIMCb B OJHOOCHOBHbI€ KHCJIOTH OMbIIeHHeM KpenkoH KOH (1 : 1) no Metoguke, 
oOnucaHHOH B wHTepatType (’). 

yMeTHARUANPONHACHMAUANPONHOHOBAA KUCMOTA 
| (VII). 90 r (0,3 mona) 1V 6bin0 oMbIIeHO KpemkoH UenoubIO. BplgemeHo 51,5 r 

(0,26 mona) VII. Botxon 85%. 


Hatineno %: Si 14,0. K. 4.** 269 
CipHe202Si. Boruncneno %: Si 13,87. K. 4. 276 


y-Merusqu-A-OyTHscHauaAnpomMoHoBada KucsoTa (VIII). 145 r (0,44 moms) 
V 6b1I0 OMbINeHO KpenKol mjemoub1o. Boryeneno 93 r (0,4 mona) VIII. Burxon 
91%. 
Hatigeno %: Si 12,32. K. 4. 239 
CyeHeeOeSi. Buraucneno %: Si 12,20. K. u. 243 


{-MerHJIquu30aMuICHIMAMpONMOHOBaA KUCIOTA. 150 r (0,42 mona) VI 
Baio OMbIJICHO Kpenkoii uleoub10. Berfeneno 85r (0,33 mona) 1X. Burxoy 80%. 
Hanneno 942 Si 10,84) Kia. 215 
” CyaHa.O2Si. Bursncneno™%: Si 10,86. K. 4. 217 
B3aumojelictBve Y-MeTHJIDMaJIKUJICHJIMJIMpOMMOHOBLIX KHCJIOT C KOHILeHT- 
PHpOBaHHOH cepHO KUCJIOTON. 


* Ob. 4. — apupHoe wc. 
** K. 4y.— KHCJIOTHOe UHCJIO- 
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Bee OnbITbl MPOBOAWHCh B CJIELYIOUIMX CTaHapTHbIX YCJIOBHAX. B KPYyTJIo > 
JOHHY10 KONOY, CHaO2%*KeHHY1O OOPaTHbIM XOJIOMUMJIBHMKOM, KalleIbHOM BOPOHKOM 
M MeXaHH¥ecKOH MellanKOli C PTYTHbIM 3aTBOPOM, BHOCHsacb KOH. H2SO4 
ya. Beca 1,83, u3 pacuera 200 ma Ha 1 Moab KpeMHMMOpraHHyecKOH OHOOC™ 
HOBHOH KHCJIOTHI. SaTeM H3 KaneJIbHOM BOPOHKH MpH MepeMeWIMBaHHH B Teye- 
uve 1 uaca JOOaBaAach KpemMHulopranuyeckaa KucnoTa. Ilpu sToM mponcxo- 
MIO pasorpeBaHHe peaKIMOHHOM CMecH M BbIJeeHHe TasooOpasHbIx UM Jer- 
KOKHMSAWMX MpoxyKTos. TlepememimBaHue mposouxKanlocb elle 2 yaca, mocse 
yero CM€Cb BbIWIMBaacb Ha Jeg. Bpmapiliaa B Bue rycToro Macsa JHKapOOHO- 
Bast KUCIOTAa SKCTparupoBalach SupoM, SPUPHHI pacTBOp NPOMbIBaJICA BOLON, 
cyummsica OesBogHbIM CuSOa, sup oTroHAICA HW JuKapOOHOBad KMCOTAa BBI- 
jeliJlacb (pakIHOHHpOBaHHeM B BakyyMe. 

BzsauMofeucTBuUue MCTH IM W-ATpPONHACHANAINPO 
MHOHOBOH KuCAOTH Cc HeSOs. K 44 ma HeSOs npunuto 45 © 
(0,22 moma) VII. ®paxunonupoBaHuem BbIZemeHo 32 r (0,08 moma) 4, 4, 6,6- 
TeTpa-v-mponmu-4,6-qucusa-5-OKcaHOHaHAMKapOoHOBOl KucuOTH! (X). Bpixoy 
73%. 


Hatigeno %: Si 14,40. K. u. 286 
CygHsgO;Sie. Beruucuieno %: Si 14,37. K. 4. 287 


B3auMOReHCTBHe METHARUAHOYTHACHANHANPONUHO 
HOBOH KUCAZOTH C H2eSOs. K 76 ma H2eSOa npnanto 88 r (0,38 moma) 
VIII. @®pakunonupoBpaHuem sBpieneHo 62 r (0,17 mona) 4,6-qumetuu-4,6- 
qu-v-OyTusI-4,6-qucua-5-OKcaHOHaHAMKapOoHoBol KucOTHI (XI). Bpixoy 90% 


Hatigzeno %: Si 15,50. K. u. 299 
CigHg4O5Sia. Baruucmeno %: Si 15,48. K. 4. 309 


B3z3auMOMeCHCTBHe MCETHIANYH3S0AMHACHAUHANPON HU 
oHOBOH kKuCcT OTE cc) HySOe. K 62 roH,SOs aprmmto) Sime 
(0,31 mMonb) IX. Peakuna conpopoxyanacb BbI,eseHHeM JIeTyYero MpOLyKTa, 
Kunallero mpH 27—29° (u3oneHTaH). @pakuwMOHHpoBaHHeMm BbifeteHo 47 fr 
(0,12 mons), 4, 6-qumetuu-4, 6-tun30amus-4, 6-qucusa-5-okcaHoHaHNKap6ouo- 
BoH KucnoTH XII. Brrxon 77%. 


Hatimeno %: Si 14,32. K. 4. 287 
CigHggO5Sin. Bprunceno %: Si 14,37. K. 4. 287 


WUucrutyT XMM CHIMKAaTOB Mocrynuso 
Axkazemuu HayK CCCP 5 VIII 1957 
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joxrnago Akagemun nayr CCCP 
1958. Tom 118, Ni 3 


XHMH 


B. A. KYXTHH, Tuapm KAMAM wu Ji. A. CHHYEHKO 


TEJIOMEPH3AUH 41 METAKPHJIOBOM KUCJIOTbI 
C TPHAJIK WJI®OCOUTAMHK 


(Tpedcmaéaeno axademuxom B. A. Ap6y30eo.m 138 XI 1957) 


B paHee omy6ukKoBaHHbIx pa6otax (‘) Tumpm Kamat u B. A. Kyxtun no- 
Ka3aJIM, YTO TpHaikKuIdpochuTbl MOryT mpeTepneBaTb apOy3oBcKy10 Neperpyn- 
MMpOBKYy NOM MelicTBvemM «,f-HeNpeeIbHbIX asbleruqOB HM KHCIOT, MpHuem 
B CJlyuae KHCIOT peakIHA MpoTeKaeT MO CxXeme: 

O—Cc=0 
b+ oN Gor | 
1 (RO)3P : + s iaitiaka ake Menai ail 
2 


ut O 


nau (RO); CHRi 
Oo —C=0 | \chi 
fe) y.) 
y 
H. (RO)sR CHRs —> (RORPL cu crir'COOR 


CH, 


TlponomKaa uCciIeqOBaHHA B STOM OONAaCTH, Mbl YCTAaHOBHJIM, 4TO Mpu u3- 
BeCTHBIX YCJIOBHAX K MOJIeKye TpvasiKHIPocHuTa MOXKeT NPHcoeAMHATLCA HE 
OWHa, a He€CKOJIbKO MOJICKYJI MaTaKPHJIOBOH KHCJIOTbI, peaKIMA B 39TOM Cayyae 
IIpPHHHUMaeT XapakTep TeslOoMepv3alun. 

TulaTesIbHO OUMMLEHHbIM TpHsTHsIdocpuT (OUMLICHHBIM HaTpVeM U TULAaTesIbHO 
Pa3OrHaHHbI) MO2KeT TEMOMePH30BaTbCA C MeTAKPHJIOBOM KUCOTON Oe3 KaTa- 
JM3aTopa. OOpa3s0BaHhe TesOMepa MpOHCXOAMT Kak MPH KOMHaTHOHM Temnepaty- 
pe, Tak WH NpH HarpeBaHHH. 

@MocduT, OUMMIeEHHbIN NMpOcTOH pa3roHKOH Cc MaTaKPHJIOBOH KUCJIOTON, He 
TeIOMeEPH3yeTca. 

OjHako Jlaxke B TOM clyyae, KOFa TeOMepH3allua Oe€3 KaTasM3aTopa 
IpOWCXOAMT, KOJIM4eCTBO TeOMepa He3HauNTebHO. IlosTomy mpexpze Bcero 
HeEOOXOJHMO ObIJIO NOAbICKaTb NOAXOAAMWMH KaTaH3saTOp WA MpOBeseHuA Te10- 
Mepu3allun cocduToB Cc MeTaKPHJIOBOH KHCJOTON. 

KouHesb u Kysep (7), omvcaBline HefaBHO TeOMepH3aluio TpHadKUspoc- 
(HTOB C JJaKTOHAMH, MCMOJIb30BaJIH B KaYeCTBe KaTaJIM3aTOPOB TPHSTHJIaMHH 
WM MeTHJIaT HaTpHA. 

IIpopemzeHHble HaMH OMBITHI NOKasaJIH, YTO XOTA 9TH YBa KaTaulM3aTopa u 
BbI3SbIBaIOT TeJIOMePpH3allHi0 TpHaKHIPOCHUTOB C MeTaKPHJOBOH KHCJOTOH, 
ynoTpeOeHHe UX B KaueCTBe KaTaJIH3aTOPOB 3aTPYAHUTeIbHO, TAK KaK TPYIHO 
JOCTHUb XOPOLWeH BOCNPOH3BOAUMOCTH SKCIePMMeHTa; BbIXOJbI %Ke TeJIOMeDOB 
OObINHO He BeJIMKH. 

Han6osiee NOAXOAAWIMM KaTaJIM3aTOPOM peakUnu TesIOMepH3alHu TPua/KUHUI- 
(ocuToB C MeTaKPHJIOBOH KUHCJIOTOM OKa3avlacb nepekucb OeHsousa. Hamu 
Oblia H3y4eHa TeENOMePH3alUA B MPHCYTCTBHH Pa3JIMYHbIX KOJIMYeCTB MepeKHCH 
6eH30Ha HM MPH pa3MUHbIX COOTHOMeHHAX HCXOMHBIX KOMMOHEeHTOB. IIpu sToM 
NOYYeHbI TeIOMepbl C Pa3JIHUHbIM CPCHHM MOJIEKYJIAPHbIM BeCOM. 
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Bee NOJIyYeHHble TeIOMepbl MpeACTaBAIOT COOOH OebIe NOpOWIKOOOpasHble 
IIPOLYKTHI, He OOslaqaiolve ompeseseHHOH TemnepaTypok NaBJeHHA, NpH Harpe- 
BaHHH OHH pasMATyaloTCA H OOYrIMBaIOTCA, MpaKTHYeCKH He PpaCTBOPHMBbI pH 
KOMHATHOH TeMMepatype B alleTOHe, WMOKCaHe, 6eH30e, HHTPOOeH3OVIe, YeTHI- 
Pe€XXJIOPHCTOM yrvlepoJe, STHJIOBOM cMupTe, reKcaHe, aHHJIMHe, XJ1Opodopme. 
PacTBOpsIoTCA MIpH HarpeBaHHu B MeTaHOJIe, YKCYCHOM KUCJIOTe. 

PesybTaTbi HalMX 9KCNepHMeHTOB CBeseHb! B Tab. |. 


Ta6auna i 


Buuanue yenoBMH ompira Ha cpeZHHi MoeKyIApHbIit Bec HM CTeMeHb MOmMMepH3anHH (fn) 
TesiomepoB (RO) P[CHizCH(CHs)COO],R (onpirbt npoBoduaucb mpu 20°) 
I 


O 
Mow. Bec (cpedH.) i 
: ge.e| £8 3 
co ges Karamu- | 68° | Eg ES leo. | ee 
= | Wcxogupie pearenthi aor gag | Ae n 9 | Se3 ae 
2 REO 3aTOp ee) og : HS ooo Q9 
: g5: sb] 2 g | 22 | 282 | 28 
Z =o 5 wE8| 08 a =o oxen | 2A 
i (Cs3H,O)sP step CH,;ONa | 0,2 5,5 5 596 558 — 26,8 
CH,—C—COOH : 
\ 
GH; 
2 (C,H,;O),P Alesee) C2H;),N 0,4 5,4 5 6 582 — 
CE ee coor (C2Hs)s 59) 25321 . 
| 
GH, 
3 (C2H,;O),P ed C,H,COO 0,04 6,41 4 504 — 
CH,=C--COOH ( 6° +5 Je ’ 510 47,3 
| 
GEN. 
4 (C,H,O);P AG 5) To «xe 0,04 29 7 752 
CH,=C--COOH es 665 "| ag 
| 
CH, 
5 (C,H,;O)3P 4340 Sears 0,04 4 4440 = 
Ie oor 2 1h | 4371 20,2 
| 
CH; 
6 | (GH,O),P 1:5 a 0,001 | 5,9 5 = 
CH,—C--COOH 5 4 510 5 14,3 
| 
GH, 
7 (CsH,0),P 16th a 0,4 1,34 23 21 = 
CH,=C--COOH ry My ie 
| 
CH, 
8 —O—C=O0 
\ 
Seed aE ey a dipere: Bh a 0,04 4,6 6 682 680 — 51,2 
CHeg 
CH,=C—COOH 
| 
CH. 
deer ry 0,2 3,4 8 896 930 855 34,5. 


9 | (C,H,O),P 
CH,=C—COOH 
| 
CH, 


EcJIM UCXOQUTb M3 Hallux panes onyOAuKOBaHHBIX pador (*), TO MoxkKHO npeg- 
iOlaraTb, 4TO TeJOMepH3alluA MpoTeKaer no cwueLyrorleit cxeme. 
l. Hagango yenn: 


B= 

Sy Ua é O= 

(ROR as Che CICH) CC (ROP — CH= CCH) =O 
eeaa TEARS: 
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2) Po PT “if Sir: 


R ear : Om 5 Hass Spee ae way 
(RO),P CHiCHICH) CES oe nlct, =cict)~ cco |— 


: 
— (RO)sP—[CHyCH(CH:)COO], CHeCH(CH CO” 
SO 

3. OOpHB Wenu: 


bg = 
(RO)sP —[CH,CH(CHs)COO],, CH,CH (CHICO (RO)? [CHACH(CHs)COO] R, 


_ Bo3Moxxo, 470 TéoMep UMeeT APyry!0 CTPYKTYpy, ecu pocT wen Mpoucxo- 

AUT NYTeM NMpucoequHeHHA B MONORKeHHe 1—2, KaK 9TO HMeeT MECTO TPH NOVMIH- 
MepH3allHH akpwvlaTOB, a He B MoswomeHve 1—4, kak pu B3aHMOeHCTBHM 
«, §-HempewembHbIx KucMOT c cboctburamu. CrpyKTypa TeloMepa HaMH He u3y4a- 
Jab. 

J\1a MpoBepKu MpeqoxwKeHHOH CXeMbI peaKIUMu Ob MpoBefseH TakOM onbIT. 
Cmecb SKBHMOJICKYJIAPHbIX KOIMYeCTB TpHaTHICtocpuTa UM  MeTakpHOBOH 
KHMCJIOTHI OCTABJIAaCb MPH KOMHATHOH TemMepatType JO nNovIHOrO HCuesHOBeHHA 
(poctbura B cmecn. FIpegnosaramocb, 4TO Mpu 9TOM OOpa3syerca MpoMexKyTOUHIH 
MpOAYKT apOy30BcKol NeperpynNHpOBKH, OTBeUaIOLHH MepBOH cTaquH peakUHH. 
3aTem K peaKUHOHHOH Macce JOOaBJIAJICA YeTbIPEXKPaTHbIM H3ObITOK MeTaKPH- 
JAOBOH KHCJIOTHI C MOOaBKOH MepeKucy) OeH30NNa B KavecTBe KaTaJIM3aTOpa. 
Toruac Ke HayvHalOCcb HHTeHCHBHOe OOpa30BaHHe TemoMepa. Temomep mouy- 
ueH C XOPOIIMM BbIXOJOM H aHaJIOrH4¥eH MO CBOMCTBaM C NOJIYYeHHbIM B TOM 
OMbITe, KOra KOMMOHEHTHI Cpa3y CJIMBaJIHCb B TOM 2Ke COOTHOLICHHH (CM. OMBITHI 
NoNeo 4 u 9). 

TlomyueHHplt pesymbTaT, BO-MepBbIX, MOATBepxKaeT OOpasoBaHHe Npomexy- 
TOUHOrO MpOkykTa Mp B3aHMOelicTBHH TpHalKUNGocpuToB c «,b-Hempe- 
Je@JIbHBIMA KHCJIOTAMH VM, BO-BTOPbIX, NOATBeEp*KAaeT BEPOATHOCTH MpeAnosox*KeH- 
HOrO MeXaHi3Ma TeslOMepH3alluH. OcTaeTca HeEACHOM POJlb KaTa/IM3aTOpa, Mexa- 
HH3M efO BJIMAHHA Ha TeJOMepH3allHi0. 

IIpopeqeHHble OMbITbI! MOKa3aIM, YTO C YBeIMYeCHHeM KOHUeCHTpallMH MerTa- 
KPHJIOBOH KMCJIOTbDI B HCXOJHOH CMeCH YBeJIMUHBaeTCH CpeMHHH MOVJIeKyJIAp- 
HbIM Bec TesOMepa. Tak, pH MpOuuxX paBHbIX YCJIOBAAX MPH MOJIAPHOM COOTHO- 
WeHuu dbocputra uw MeTakpusoBol KucoTH 1:1, cpeqHHH MOeKyJApPHbIM Bec 
TesomMepa 504; npu coorHoulenun | : 5, MOueKyJApPHbIH Bec 752, a MPH COOTHO- 
meHHuv 1: 10 on cranoputca paBHbim 1410 (cm. Ta6a. 1, ompiTst NeNe 3, 4, 5). 

Kak MoKa3bIBaloT HallIH OMbITbI, IPH YBeJIMUeHHH KOHIeHTPalMW Nepekucu 
OeH30NIa CpelHu MO/eKYJIAPHbIM Bec TeOMepa BO3pacTaer (B Npesemax mpo- 
BeJICHHLIX oOmbiToB). IIpu Tesomepu3salnu TpusTHIdpocpuTa Cc MeTaKpHJOBOH 
KMCJIOTOH B MOJIAPHOM COOTHOWeHHH 1:5 BAMAHMe KOHICHTPallun MepeKkucu 
ne Ha CpeqHHM MOJIeKYJIAPHbIM BeC TeOMepa BbIPaxKaeTcA CeTyIOUluM 
oOpasom: 


KouienTpal\ua Cpenanuit 
nepekucw OensoHua MOJI@XYJIAPHBIN = Bec 
0,4 2109 
0,04% 752 
0,001% 515 


VispecTHo, YTO IPH NOMMepv3allMU aKpUNaTOB OObIYHO HaGOmOJaeTcaA OOpat- 
Had 3aBHCHMOCTb. OueBuHO, B Cly4ae TeJIOMePH3alMH YMeHbINeHHe Mpolenta 
mepekucu OeH30v1a MpHBOAMT K OCwaOMeHHIO HHTCHCHBHOCTH TeJOMepH3allun, 
OpIcTpee MPOMCXOAUT OOpPbIB Wel, peaKUMA HalpaBJAeTCA B OCHOBHOM B CTOpO- 
HY apOy30BcKou NeperpynmMpoBKH. 

Cnoco6HocTb mpomMexKyTOYHOrO MpokykTa MpHcoeyquHeHUA TpusTHdocputTa 
K MeTaKPHJOBOH KHCMOTe BCTYMaTb B PeaKIHiO TeEMOMePH3allMH 3aCTAaBMAeT HAC 
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mpeqnomaraTb, uTo cBi3b P —O B IwKse HOCHT MOHHbIM xapakTep. Ecum Opt 
MepBoHayabHO OOpasoBaBliulica B Xxofe apOys0BCKOl meperpynnupoBKu 
JIBYNOJAPHBIM HOH cTaOHM3upOBaJICA B WMKJIMYeCKHH MpOMYKYTOUHBIN IIpo- 
WYKT C KOBaJIeHTHOM cBa3b1I0 P — O, To oH efBa JIM MOF Obl CTYKUTb HavaJIOM 
Wel Mp TeOMepH3allWH, BO BCAKOM Cslyyae TeMOMepH3aluaA MpoTeKasla Obl 
MeHee HHTCHCHBHO, UCM B CMe€CH HCXOJHbIX KOMIMOHCHTOB, a HalllM OMbITbI NOKa- 
3a, 4YTO MpH B3aMMOJeHCTBUM MeTaKPHJIOBOH KHCJIOTHI C MpOMexKYTOUHbIM 
MpOLYKTOM TeJIOMepH3alluA MpoTeKaeT HHTeHCHBHee H OKaHUMBaeTCA OpIcTpee, 
yeM B cMecH cpocdbuta u KuCHOTHI. Ilostomy ceayeT npesnosaraTb, YTO NpOoMexky— 
TOUHBIA MpOAYKT HMeeT cTpoeHHe 


—0—C=0 
aN 
RO)sP 
3 
( & WA 
CH; 


CHR’ 


Heo6xogzumo ormeTuTb, uTO KonHesb wu Kysep (?) TakxKe nmpeqnosliaraior 
oOpas0BaHue MpOMeXKYTOUHOrFO ABYNOJAPHOrO HOHA pH MpHcoesqMHeHHU ocdu- 
Ta K JlaKTOHY, Jaslee peakUMA HeT B ABYX HalpaBJIeCHHAX: WJM MpOucxoAuT 
apOy30BcKan TMeperpynnuposka, Beyulad K OOpas0BaHulo PoctOHKapOoOHOBOrO ~ 
acbupa, WIM, Np ONpeleNeHHEIX YCJIOBHAX, MPOHCXOAUT pocT LenH c OOpaso0Ba- 
HHeM TejlOMepa. 


Ka3aHcKMli XHMHKO-TeXHOJOrMuecKHH Tloctynuao 
uuctutyT uM. C. M. Kuposa 28 VI 1957 
Ka3anckui (dusmman Hayuso-nccaeqopaTembcKoro 
KHHO(OTOMHCTHTYTAa 


UMTHPOBAHHAS JIMUTEPATYPA 


1TuabmM Kamad, B.A. Ky xtuu, JAH, 109, 91 (1956); JAH, 112, 868 (1957.8 
2R.M. Connel, H. W. Coover, J. Arm. Chem. Soc., 78, 4453 (1956). 
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Jlokaagp Akafemun nayr CCCP 
1958. Tom 118, Ne 3 


XHMH A 


Akayemuk VM. H. HASAPOB j, JI. H. HBAHOBA u B. A. PYREHKO 


NOJIYYEHHE 2,3-,MMETHJIBYTAJMEHA KATAJIMTHYECKUM 
NYTEM 


- 


[leubiO TIpOBOAHMOrO HCC IeMOBaHHA Obl CHHTes 2,3-quMeTuNOyTaqueHa-l,3, 
ABJIAIOULCFOCA BO3MO2XKHDbIM WeCHHbIM HCXOJHbIM MPOLYKTOM JWIA NOWyUeHHA Kay- 
YYKONOAOOHBIX NOJIMMePOB, a Tak Ke H JIA pAJa CHHTe30B MpenapaTHBHOH opra- 
HHuyecKOH xuMuH. HanOosee TelleBbIM HCXOJHBbIM CbIPbeM WIA cHHTe3a 2,3-ZH- 
mMeTuOyTaqveHa-1,3 MOTryT CJyXKUTb KOMMOHEHTHI reKCaHOBO PpakUMH Mmpo- 
AYKTOB NepepaOorKH He*Tu, NosBepraemble MpeBpallleHu1o B Pa3sBeTBJIEHHbIe reK- 
caHbl UM Mocexyroulemy AByXcTyneHuaTOMy AeruazpupoBaHnuto. OcobOniit nuHTepec 
WIA PeWleHHA BOMpOCa O BOSMOXRKHOCTH NPHMeHEHHA STOO CbLIPbA IIA NOMWYYeHUA 
2,3-uMeTHIOyTaqueHa-1,3  mMpelcTaBaeT BTOpad cTaqua mpollecca: Meruspu- 
poBaHHe Pa3BeTBJICHHbIX FeKCeHOB, B YACTHOCTH TpeTHUHOOYTHJSTHIIeEHA HM TeT- 
pamMeTuisTHeHa B 2,3-TuMeTHIOyTaqueH-!,3: 


CHs 

CH= d —CH =CH, CH, CHs 
bu, 4 ocnr=é2G20H; 
CH; CHy big 


cHy—¢ = b_ cn, | 

B mutepatype (+) uMeloTca yKa3aHHA Ha BO3MOXHOCTH NoyueHHA 2,3-uMe- 
Tum6ytTayMena-1,3 u3 2,3-qHMeTHNOyTaHa MerMypHpoBaHveM nocwleqHero Haj 
Al,O; mu Cr,0O3, Take MMeeTca naTeHt (7) NO erHqpHpoBaHuio HeO- 
rekcana Hag Al,O;/Cr.O3; npn 426—649° u tapmeHun 4 aTa BCMeCbTreKCeHOB 

(pprxon 14—15%), u3 KoTroppix 70% cocTaBJIAJ TeTpaMeTHJISTHIIEH. 
Jleruapupopanve TpeTHUHOOyTHIsTHIeHa HU TeTpaMeTHJISTHIeHa, MpOBOLu- 
0Cb HAMM Ha KaTaJIM3aTOpaXx, HCNOMb3YeMBIX JIA MPOMbILUJIeHHOrO MpeBpalle- 
HHA OyTuIeHa B JMBHHM. Bpwio ycTaHOBJeHO, YTO NepBbIM H3 STHX YrvleBOO- 
poJOB B YCJIOBHAX JerHApHpoBaHHA He MpeBpallaetca B 2,3-umMeruOyTayMen- 
1,3, B TO BpeMA Kak JlerHApHpoBaHHe TeTpaMeTHJSTHMIeHa NPHBOLUT K OOpa3so- 
sanuio 2,3-qumeTun6ytaqnena-1,3. Jernapupopanne MpoBosusocb Mpu Temmepa- 
type 600—675°, o6bemHon cKkopoctu 1000—1500—2000 a Ha 1 a kKaTanusa- 
‘ropa B 4ac MpH BOCbMHKPaTHOM pa30aB/JICHHH BOJAHbIM apOM, Ha KaTas3a- 
topax K-12, K-18 mu K-i6. IIpu pasrouKxe kaTanus3aTa coOMpasach Ppakwns 
c T. Kul. 68—75°, cofepxaHHe WHeHa B KOTOPOH ompesenAOCch KOHeHCalMen 
C MaJICHHOBbIM aHrugpugom (°); 2, 3-qumerun6yrafuen-1,3, u3 PpaKkunu Cc 
vr. Kum. 68—75° pbljelasca pekTupukallueli. Banaune Temiepatypbl H OObeMHOH 
CKOpOCTH Ha XOM Mpotecca Oblo UccMeqoBaHO Ha KaTamusatope K-12. Ycranos- 
jleHO, UTO MPH MOBbIMeHuH TeMMepatTypbI c 600 mo 675° cofep%KaHHe AueHa 
B KOHMeHCaTe BO3pacTaeT, BbIXO], WHeHa OCTaeTCA JOBOJIbHO MOCTOAHHEIM, .BO3- 
pactaer ra3006pa30BaHve. OnTHMaJIbHbIMH YCJIOBHAMH IIpollecca ABJIAIOTCA: 
remnepatypa 625—650° u o6bemHasd cKopocTb nopsyKa 1500 1 Ha | Wt KaTa- 
augatopa B vac. B 3THX YCNOBHAX BbIXO WHeHa OCTABaJICA OBOJIbHO MOCTOAH- 
HbIM HX paBHaica 10—13% Ha B3aTHIi u 25—30% Ha BCTYNMBUIMH B peakIlHio 
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yruepogopon. PesyabTaTbl JerHpHposanusa Ha KaTasMsaTope K-18 cyuyectT 
BeHHO He OTJIMUAJIMCb OT pesyuIbTaTOB, NomyyeHHEIX Ha K-12. Ha KaTanusatope 
K-16 BbIXOA qMeHa coctaBan 20—23% Ha B3ATHI u 40—50% Ha BCTYNMBUINH 
B peaKIHIO yrseBoxopon. 

B wacTosulee BpeMA HaMH mpomomKaeTcaA padoTa MO AervApHpoBaHuto TeT- 
PaMeTHJISTHJIGHa, HeCHMMETPHYHOTO MeTHJIM3OMpOMHJI9THIeHa, a  TaKKEe 
2,2- u 2,3-quMeTHIOyTaHOB. 


IKCNeEPHMEHTANbHAA WACTSH 


TperuyHo6yrtusstuseH, T. Kum. 40°/760 mm, 1°29 1,3760, as 0,6520 nowy- 


yeH ¢C BbIxoZOM 50% mupomM30M alleTaTa MMHAaKOJIMHOBOTO CIMpTa (4). Terpas 
MeTHJISTHeH, T. Kum. 73°/760 MM 39 1,4122, d:° 0,7080 nonyyeH Jernyparallu- 


eli MMHaKOJIMHOBOrO cnupTa Hag ZnCl, Ha nem3e mpu 192—200° (°). 

Jleruipuposanve mpoBogunocb B KBaptleBo TpyOKe, cojepxallei 5 MI 
KaTasM3aTopa, MOMeUeHHOH BTpyOuaTyto 3JIEKTpH4ecKyi0 Meub C SJIeKTPOHHbIM 
peryJIATOpOM TemnepaTypbl. Temnepatypa W3MepsJlacb XPOMEeJIb-aJIIOMeJIeBOH 
TepMonapoH. YrseBosqopod UM BOMa NOMaBasUCb Mp MOMOLMM WOZaTOPOB MIYH- 
*KepHoro Tuna. [a3 co6upasica B ra3soMeTpe, KHAKMe MPOAYKTHI KH BOA KOHJeH- 
CHpOBaJIHCb B OXJlax%KaeMoM MpHemHuke. YrseBpoxopogHbih COM OTeNAICA 
u cyuimsca CaCl,. IIpu pasronKke ero coOupasach dpakuusa c T. Kun. 68—75°, 
cocTosljad 43 TerTpaMerMssTHeHa HM WueHa. 2,3-RuMeTuGyTaqueH-1,3 HeHTH- 
cbullupOBaH afyKTOM Cc MaseHHOBbIM aHruypuyom-4,5-qumerua-unc-A4- 
TeTparHypodtramepbim aHruypufom c T. mi. 74—76° (u3 nerponeiHoro sdupa 
c T. kun. 60—80°). AnnyKT nepepeneH B 4,5-quMeTus-nHc-A*-TeTparugzpodra- 
JieByt0 KHCJIOTY c T. mu. 187—192° (uz BogzHOro cnuprta) (°). Ilpopepka mpuroz- 
HOCTH MeTOMMKH OMpeesleHHA JHeHOBbIX IPOAYKTOB C MaJICHHOBbIM aHruapHu- 
nom (*) K cMecH TeTpaMeTHJIaTHIeH u 2,3-quMeTu6yTaqueH-1,3 mMoKasaia ee 
MOJIHYIO MPHMeHHMOCTD. ; 

NMeruApupopaunne TpeTuunHo6yTtTHAITHAeHA HAK-12 
mpHu 625°, o6bemHOw cKOpocTH 15800 Ha 1 a KaTanMsaTOpa B 4ac u 
pasOaBpneHuun BOAAHBIM Napom 1:7,7. Ilomano yrneBogopona 
45,6 mia (0,353 moma), Bogbt 49,7 mi. CoOpaHo yrmesozopogHoro cos 36 MJ 
(21,7 r), Bogbl 49 ma (2,7 moa). Iloce onbita cHcTeMa MIpOfyBaeTCA a30TOM JA 
BbITeCHEHHA OCTaBleroca B Hel ra3a. CoOpaHo rasa 10,25 1 (mp HOPMaJIbHbIX 
ycIOBHAX). PasronKa KoHJencata: I b@p.—vr. Kun. 28—40°2,5 r; II bp.— 
T. KH. 40—57° 15,1 r; ocratox 0,8 r. 

Pe3yJbTaTbl pa3rOHKH NOKa3bIBaloT, UTO KaTaM3aT He COfep%KAT PpakuuH 
Cot. KUT. Oo (on, 

XOX onbira npegctapsen B Tabu. 1. 

Jvanonrinnatt 
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: ‘ 3 a - ecm lbmes ; 
fd] 8 Rae [og s z} 8 22 | & @ 
I > SS a & = 8 S 5 a u 
Ss & iS] = SS 
wo ~wt ° s c= ° 
a a sO SS) = a ime) SI 
fo o > 4, toy a & c i=) a iss} 
S I BO wo a, = S me) x a 
1 aS oe bho! fe a} ® oo | os | 8 
al Ee lie dene pe | os m| &9 Ea Se Ge 
Merurapupospanune Terugpupospanue 
TpeTHYUHOOyTHUNSTUNeHA TeTpaMeTHMI9THMeHA 
0 625 4,0 a mee 0 630 = = — 
G 625 4,0 4,25 0,45 5 630 3,4 4,0 0,65 
10 625 4,0 4,25 4,25 10 630 3,4 2,8 1,25 
15 625 4,0 4,25 2,45 15 630 3,4 3,7 1,80 
20 625 4,0 4,25 2,75 20 630 3,4 4,0 2,25 
25 625 4,0 4,25 3,65 25 630 4,0 4,0 2D 
380 625 4,0 4,25 4,55 30 630 4,0 4,3 S20 
35 625 4,0 4,25 BGO 35 630 ae 4,0 3,60 
40 625 yay | 4,25 6,95 40 630 Bid! 4,0 3,90 
45 625 Pets: 4,25 7,95 45 630 Ont the! 4,20 
50 625 4,0 4,25 8,65 50 630 3, Bas 4,40 
55 625 4,0 4,25 9,65 55 630 Syl 2,3 4,65 
60 625 Ut 2,84 10,75 60 630 3,4 4,8 5,0 


Jlerunpupospaune TeTpaMeTHASTHAeCHA Ha K-12 
apu 680°,06bemMHOH ckopocTnun 1600 a/n. wach pas6aBuse- 
Huu 1:7,3. Xow onbita co. 


B TaO. 1. [loqaHo yraesoxopo- Ta6auna 2 


fa 43,2 ma (0,363 Moms), BoBI 3 

48 mn (2,6 Mons). CoOpano yr- | Velie ioe ea kee | ules | 
qeponopona 36 ma (25 r), BogBI Sl sle/ Sle] sis] eile 
a5 wan. Co6pavo rasa 6,4 1 gsqtte’ Auha wa 

(pu HOPMAaJIbHbIX YCJIOBHAX). Pow, % 4,9) 3,5/41,3/141,1110,4] 9,9/41,0 | 17,3] 15,0 
Meee bana. (063) On Na): © nponesrucoranaaa 

<cO. 54%: Gomeuren 9,73%; ese ee 11,8/12,8}22, 9/29, 3/31 8/29, 8/30,0 | 29,5] 18,7 
STHJICH 2,39%; He 5555 70: mpe- eva B Katanusate 

Jembubie 23%; CO 4,04%. re oy ee 7,6] 4,4/15,6 15,2113, 0/12,5116,4 | 23,8 30,7 


Bec ra3a 1,26 r. II]pu pasgrouKe 

KOHJleHcaTa coOpaHa ocHoBHas (tppakuua (23,61r)c T. Kum. 68—74° (conepxaHue 
2,3-MuMeTuOyTaqnena-1,3 12,5%). TlomyyeHo quena 2,95 r. Berynuno B 
peakunio 9,9 r TerpaMeTuuIsTHJIeHa, Bep- 
HYyNOCb ero OOpaTHo 20,7 r. Bpixon AueHa 
Ha B3ATHIH yraeBpoqopon 9,9% Teopun; 
BbIXOL WHeHa Ha NpopearMpoBaBluiul yruie- 
Boyopon 30,5% Teopuu. PesymbraTbl ombi- 
TOB NO H3yYeCHHIO BIMAHHA TeMMepaTypbi 


Ta6muna 3 


O6ObeMH. cKOpocTh, 
a. u 


| 
0100150 2000 


Bpixoy uecHa Ha B3s- 
THI TeTpaMeTHSTHEH, 
9 


‘0 

Bpixoy mHeHa Ha Mpo- 
pearHpoBaBlun TeTpa- 
MeTHISTHIEH, % 


10,7/11,7| 9,9) 8,9} 9.3 


22,6|20,6)/29,8/20,1] 24,8 


NpHBefeHb! B Tabu. 2. 

Pe3yJIbTaTbI ONbITOB NO H3y4ENHIO BJIH- 
AHUA OObEMHOH CKOPOCTH Mpu Temnepaty- 
pe 630° npuBeyeHsr B Ta6u. 3. 


jlaHHpie CPpaBHUTeJIbHbIX ONbBITOB Ha 


KaTamu3atopax K-12, K-18 u K-16 npuBegenbl B Ta6. 4. OnbiTbl mpoBo- 
qusMcb mpH 630° u o6bemHOK cKopocTH 1500 a/a.uac. 
Ta64uua 4 Ta6auula 5 


Katasu3atTop Kosnue-|Cojep- 
PpakwyA T. xun., °C| CTBO, | Kanne 
a = a) Ma {nHeHa,% 
z| 2 | 3 
I 34— 3 = 
Bpixod Wueua (oT Te- a nee 3 oe 54,6 
opuu) Ha B3ATHI TeT- l* 68,3—68,8 | 22,4 89,5 
paMeTHJaTHseH, % 9,9} 8,1/40, 7/23,5/23,5 IV 68,8—70,2 8,6 64,1 
Bpixok AHeHa (oT Te- Vv 70,2—71,6 | 15,0 | 26,8 
OpHH) mipopearHpo- VI 71,6—72 16,0 10,2 
BaBlIMH TeTpAaMeTHI- —72,8 | 122, "es 
aTHIEH, % 29,8 |31,0/31,8/49,6/50,8 ie (Sei 2 a ‘ 
ComepoxKaHHe JHeHa B 4 
KaTanH3aTe (pak- 
WuA T. KH. 68—74*%), %112,5 | 9,6/13, 6/30, 4/30,0 *[lo muTepaTyPHbIM JaHHbIM (7) T. KHIM. 


2,3-nuMeTHOyTagHeHa-1,3 68,7°. 


Il. Bu genenune 2.3-nrumMeTun6ytagzuena. 210 Mi Konzen- 
cata (ppakuua c T. Kum. 68—74°) Oplio No_BeprHyTO pasroHKe Ha KOJIOHKe 
B 60 T. T. KomuuectBa, TeMiepaTypa KHMeHHA NOJY4eHHEIX (pakUMh AU copep- 
‘Kanne 2,3-(uMeTHIOyTaqweHa B HUX MpHBOAATCA B TaOM. 5. 


Tlocrynuao 
25 IX 1957 


UHMTHPOBAHHAS JIMTEPATYPA 


1 Am. mat. 2 438 315; Chem. Abstr., 42, 4192 (1948). *Am. mar. 2 400 688; Chem. Abstr., 
41,275 (1947). * A.W. Tyaaepa u gp., Ananus npofyKTow NpowsBorcTBa AMBMHHa 
W3 3TUMOBOFO cnupTa mo cnocoby C. B. Jle6ezesa, 1950, crp. 195. 4 F.C. Whitmore, 
H.S. Rothrock, J. Am. Chem. Soc., 55, 1106 (1933). 5 E. HW. Sps3swtosa, Anku- 
qMpopanve a- nu B-ouledHHOB TpeTHUHbIMH raOHLarKHaMu BMpucyTcTBuu ZnCle, JuccepTaims, 
VOX AH CCCP, M., 1954. © E. Farmer, F. Warren, J. Chem. Soc., 1929, 897. 
7P.N. Kogerman, Sitzungsber. Naturforsch. Ges. Univ. Tartu, 41, Ne3—4, 62 (1934); 
Chem. Abstr., 29, 3297 (1935). 
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Jlornann Akayemuu wnayrx CCCP 
1958. Tom 118, Ne 3 


XHMHAY 
) 


Axanemuxk A. H. HECMESHOB, H. A BOJIbKEHAY u B. J. BAJIBUEBCKAA 


BHYTPHMOJIEKYJIAPHOE ALMJIMPOBAHHE B PAY PEPPOWEHA} 
UK JIM3AUMA y-bEPPOWEHWJISAMEMEHHbIX KUCIOT H KETOKUCJIOT 


B mpeypiynem coo6ujenuu (1) Ha MpuMepe CHHTesa M(KeTOTeTparuypouH-. 
JleHHI)Kele3a H3 M(w-KapOoKcunponus)peppolleHa HaMH Oblla NpOMeMOHCTpH- 
POBaHa BO3MO%KHOCTb BHYTPHMOJIeKYAAPHOTO alWIHpOBaH4aA B pAy eppo-, 
meHa. Hacrosulad pa6oTa ABJIAeTCA paciluMpeHveM MH TIpofouKeHHeM TepBOTOos 
coo6ujeHud. Ona MOCBAILeHa WHKIM3allMH MOHO3AMEILeCHHbIX MPOH3BOMHBIX ep-, 
polena. 

BsaumojelicTBuemM ceppolleHa.c xslopaHruypuyom $-KapOoMeToKCHMponHo- 
HOBOM KHCJOTbI HaMH Obl TomyueH B-KapOoMeTOoKCHNponMoHMdeppollen, a 
43 Hero — $-KapOoKcunponMonHsdeppollen. 

IlukmuszoBaTb $8-KapOoKcunponnoHudeppoleH eHCTBHeM MoOMocHopHoH } 
WIM CepHOH KHCJIOTHI He yfasocb. B MATKUX YCJIOBHAX BelLeCTBO BOSBPalllaJlOCb } 
H€H3MCHCHHBIM, a B %KeCTKHX pa3pyllaslocb. I. 

8-KapOoKCHMponMonHdeppoken Obl BOCCTaHOBJIeH MO KwjemMMeHceHy 10! 
w-Kap6okcunponuidepponena. TlocmeqHui, noo6HO v(-KapO6oKkcunponu)- 
cbeppoueny, JIerKO 3alMKJIM30BaJICA MIpH HarpeBaHHu Cc NomUudoctopHOH KUCIO- 
ToH. B pe3yibTaTe OOpasoBalocb KeTOTeTParHAPOUHeHHJI-LMKIONeHTaqHeHH- § 
*Kee30. Crpoenuve NoceqHero OnlO WOKasaHo: a) MOMYYeHHEM MpOH3BOAHOrO M0 § 
KeTorpynne; 6) OpomupoBaHHeM, KOTOPOe NpUBeO K MeHTAOPOMILMKJIONeHTAaHY, | 
T. €. OOHAPyXUO HaIM4He B MOJeKYe He3aMelleHHOrO ILHKJIOMeHTaHeHMJIb- | 
HOrO KOJIbila; B) HHpakpacHbIM CneKTpoM*, KOTOpbI MOATBepAu HamHuHe 
HesaMelleHHOrO KOsIbita (YacToTHI: 1008 u 1106 cm }). 

Hamu Oblia TakxKe MCCeOBaHa WUKIH8allua o-KapOoKcHOeHsousmdeppo- } 
meHa. Mcxoqubiit 0-KapOokcHOeH30neppoleH Obl MouyueH B3aHMOJelicTBHeM 
cbeppolleHa C XJIOPaHTMAPHOM O-KapOoMeTOKCHOeH3OHHOL KUCJIOTHI C MOCTeLy10- 4 
UMM THpOJIM30M OOpasoBaBllleroca 0-KapO6omMeTOKCHOeH30uuIpep pollena. 

B NpOTMBOMONOXKHOCTh GeppOlWeHH/I3aMeLleHHbIM KeTOKHCIOTaM %KUPHOr | 
pala o-KapOoKkcnOensoudeppolen erKo WHukM3yeTCH HM ModudocopHow, u 
KOHILEHTPHPOBaHHOH CepHo KuCcMoTaMH. B Tex Ke yCNOBHAX IMKNIM3yeTCaA U 
0-KapOomMeTOKCHOeH30HIep pollen. 

Takum oOpa3oM, HaOsOaeTcaA NOHaA aHaJlOrusA C MpPOMSBOLHEIMU OeHsoOua. 
H{specTHo, YTO OCH30HAMPONMOHOBaA KUCIOTa He WHKIM3yeTCa, a 0-GeH3OMUI- jh 
OeH30HHaA JerKO OOpasyer aHTPaxXHHOH MpocTo mpH HarpeBanuun (*). t 

Meccneqopanve CTpOeHHA NpOLykTa WHKMH3allHWH WOKa3ga0, 4YTO OH HMeeT 

crpoenve I, Tak Kak OOpasyer MeHTaOpoMiluKNONeHTaH NpH, 

S OpOMHpOBaHUH HM B ero HH*PpakpacHoM CieKTpe UMEIOTCA JMHMH, & 
XapakTepHble JIA He3aMeUeHHOTO WHKJIOMeHTaUeHHJIbHOLO jf 
Kombia (YactotH: 1003 u 1107 cm). . 

BplilenpuBeeHHble pesyAbTaTbl MOATBepxKLalOT BbIBOL, 

ClaeHHbI B Mpelbilyulem cooOurenun (+): B-cbeppomenumsa- § 

<< MEHLCHHbI€ KapOOHOBbIe KHCJIOTbI MpeTepleBalor BAYTPHMOVIe- } 
KyJIApHoe allWJIMpOoBaHve B TO Ke IWLAKIONeHTaWeHMWIb- | 

HO€ KOJIbILO, B KOTOPOM yxKe CTOMT 3aMeCTHTEIIb. 
OTO OTHOCHTCA Jake K 0-KapOokcuOens0ndeppotleny, B KOTOPOM 3TO Komb-' 


*% 
TIpupezennpie B pa6ote cnektpb cuater JI. A. Kasnupinofi u B. B. JIoKIHHBIM, 
GA9 
0412 


{lO He€CKOJIbKO e3aKTHBHUpOBaHO yrKe Haxojauleica B HeM CO-rpynnoit. 
§-Kap6okcunponvonnideppoueH CoBceM He WHKIN3yerca. 

OObACHHeTCA JIM STO TeM, YTO IeMO4¥Ka 3 YeTHIPeX aTOMOB yrsleposa HeEJo- 
CTaTOUHO AVIHHHA, YTOObI COCAMHUT Ba WHKJONeHTAMeHWbHbIX KOsbILa cbep- 
polleHa, WIM CBOOOMHOe KOMbILO TORE HECKOMLKO AesakTuBUpyerca (*) nepBol 
CO-rpymno, — stot Bompoc 6yxer peulen JabHelimiMM ucceqOBaHHem. 


OKCHeEPHMECHTATbHAA WacThb 


l.Tonyuenue PKapOomeToKcunponuoHuadheppo- 
we H a. K pacrsopy 10 r (0,051 moms) d@eppouena B 100 ma cepoyrmepoga mpu- 
OaBleH pactsop 7 r (0,05 moma) AICl; u 8 r (0,05 moma) xnopanruapnaa 
§-KapOOMeTOKCHMpOMHOHOBOM KuCIOTHIB 25 Ma a6c. supa. Tlocne narpepanna 
B TeYeHHe Yaca Cepoyrsuepoy Obl CIMT, a OCTATOK pa3iOxKeH sbylom c HCl. Bui- 
NaBlUMH MpH STOM OCAaNOK Obl TBaKIbl MepeKPHCTaJJIM30BaH U3 MeTposelinoro 
apupa c Oensouom (3: 1). Takum o6pasom momyueno 5,2 r (32% or Teopern- 
yeckoro) $-KapOoMeToKcuNponHoHHdeppolleHa — OpaHxKesoro BellecTBa C 
T. m1. 60°. BeulectBo xopoulo pacTBopHMo B crIMpte, acupe, 6exsone, CHCI;, 
| yMepeHHO — B TrenrTaHe. 


Haligeno %: C 59,94; 60,15; H 5,13; 5,31; Fe 18,74; 18,56 
CysHigOsFe. Baruucneno %: C 60,00; H._ 5,33; Fe 18,66 

Mero ABIAeTCA OOWIHMM JIA MOyYeHHA MOHOalHIdeppolenos. 

2. UWonmyueuune P-KapOoKcunponvuoHHuadmeppowena. 
6,4 r $-KapOomerokcunpcnuoHnuldeppoleHa B TeyeHHe 5 uac. HarpeBasIHcb 
¢ 30 ma 30% Boguoro pactBsopa KOH. M3 nosmyuexuoro memounoro pacTBopa 
mocule MOWKHCIeHHA BbIfeteHo 5,6 r (92,5% or Teoperuyeckoro) B-Kap6oKcu- 
MponwvoHusdeppolleHa — KpacHO-opaHxeBoro BellectBa c T. mM. 149—150° 
mocuie MepekpuctTamiMsaiHH v3 50%-ro MeTHoBoro cnupta. 


Hafigeno %: C 59,09; 58,93; H 4,97; 4,89; Fe 18,50; 18,48 
CyaHy,03Fe. Baruucneno %: C 58,74; H 4,89; Fe 19,58 


3. lomyueuue woKapOokKcunponuadepponena. 1 r 
8-KapOOKCHMponMoHHeppolena Obl BOCCTAHOBJICH JeCATHKPaTHbIM H3O6bITKOM 
aMaJIbraMUpOBaHHOrO WHHKa HM COIAHOH KHCOTHI B JeAHOH yKCyCHOH KuCcsIOTe 
(HarpeBaHue 5 uac.). B pesymbtate nomyueno 0,89 r (97,8% or TeopeTuueckoro) 
@-KapOokcumponumdeppowena c T. mu. 117—118° nocne nepexpucrannusanuu 
M3 MerTposeliHoro apupa c G6ex3ou0m (1: 1). 

Hatimeno %: C 61,85; 61,94; H 5,80; 5,93; Fe 20,22; 20,39 
CyaHi,O2Fe. Bpruncueno %: C 61,76; lal Sy xcteke Fe 20,58 

4.1, uKtu3auunaA owKapOoKcunponunadepponena.2,|ir 
@-KapOoKcHMponuideppolena Oblin CMellaHbl c momudocopHok KHCMOTON 
(43 8 ma H;PO,, yx. Bec 1,695 u 16 r P,O;) u ocrapnenbl Ha 3 CyTOK IpH KOM- 
HaTHOM Temnlepatype, a 3aTeM HarpeBasHcb | uac mpu 50—60°. Tlorom peakun- 
OHHad CMeCb Oblla pasOKeHa WLeNOYbIO CO JIbAOM HM NPOAYKT WAKIM3aMH u3- 
BaeyeH apupom. Tlonyyeuo 1,05 r (56,4% or Teoperuyueckoro) KeTorerparupo- 
HHeHMJI-ILMKJIONeHTaHeHMJI-*Kee3a — 2%KeJITOrO KPHCTaJIMYeCKOrO BelllecTBa 
c T. na. 84° nocne mepeKpucTalIusalun U3 MerpomeHHoro supa. 

Hafigeno %: C 66,12; 66,01; H 5,64; 5,53; Fe 22,15; 22,08 
Cy4Hy4OFe. Baruncsteno %: C 66,14; H 5,04; Fe 22,04 

TlonyyeH cemukap6a30H KeTOTeTParMA{pOHHAeHH-WMKONeHTAaMeHH-Ke- 
ye3a c T. nat. 198 — 198,5°. 

Haiizeno %: C 57,88; 57,83; H 5,64; 5,53; Fe 18,05; 17,95; N 13,6; 13,36 
Cy5Hi,ON3Fe. Brryncuieno %: C 57,87; ' H5,46; Fe 18,00 N 13,5; 

5. Tlonyueune oKapOomeTOKCHOeH30HIPeppotlena. 
o-Kap6ometokcu6ens0ndeppouen Obi nomryyeH v3 15 r (0,08 Moa) Cbeppo- 
ueHa B 150 ma cepoyruepoga, 15,9 r (0,08 Moms) x0paHTuypufa o-KapOomert- 


age 
7 3axa3 2350 o13 


oKcHOeH3OiHOM KUCMOTH! H 21 r (0,158 Moma) AICl, B 60 Mu a6c. supa B Tex *el 
ycOBHAx, UTO B-KapOoMeToKcuMponHonHdepponeH. Brrxok mpoflykta 23,2 rf 
(82,8% or TeoperHueckoro), T. ti. 138° moce NepeKpucTamusalMu H3}) 
50%-ro MeTHoBOro clupTa, a 3aTeM H3 FellTaHa (JIMTepaTypHble MaHHble: j 
134—135° (*)). Bemecrso He Maer fenpeccuH TeMMepaTypbl WWaBJeHHA C} 
0-KapOoMeTOKCHOeH3OMpeppOlleHOM, MOJLyYeHHbIM 9TepHipuKallMelt o-KapOo- f 
KcHOeH30NIceppoleHa ('). 1 
6. lonyueuue oKapOokcuOeH30u1Hep pouena. o-Kap6- 4 
oKcHOeH30HpeppoleH OblWwl MouyYeH THApoOH30M 0-KapOoMeTOKCHOeH3OMI- ji 
beppoleHa B YCJIOBUAX, ONMCaHHBIX B ombire 2, c BbIxogom 95%. KpacHo-/ 
OpaHxKeBoe BellecTBO uMeO T. pas. 183—184° mocie MepekpucTalH3salMH fj 
H3 Bot, c CH.OH ul =x3) alepe we 
Hatimeno %: C 65,10; 65,11; H 4,25; 4,16; Fe 15,92; 16,04 
CygHy4O3Fe. Brruncneno %: C 64,68; Jal A Paes Fe 16,71 


Kamuepad Cob 0-KapOoKcHOeH30nIeppolleHa, Tak we KaK HU HaTPHeBan} 
(1), Malo pacTBOpHMa B BOJe MH Np rH{pouMse BbilafaeT U3 pacTBopa B Bue 
OJIECTAILHX OPAHXKeBbIX KPHCTAJVJIOB. ' 

7. Bocce Tan oO Bal_é H HE oKapOoKkKcHOeH30HA MEP poy} 
mweua. | r o-Kap6okcnOeH30nIdeppolleHa BOCCTaHOBJIeH [BaaTHKpaTHbIMe 
M30bITKOM aMaJIbraMHpOBaHHOTO WHHKa HU COJIAHOH KHCJIOTbI C MOCTeMeHHbIME 
mpHOaBsleHHeM ocweqHeH B TeueHve 10 uac. NpH HarpeBaHHH. { 

TlepekpucTaiu30BaHHbI H3 MeTHOBOoro cnupta c Boson (3: 1) npoxyKTh 
miaBusica mp 173—174°. Bprxog o-Kap6oKcu6exn3udeppouera 0,82 r (86% or} 
TeOpeTHYeCKOrO). 

Hatizeno %: C 67,41; 67,37; H 5,07; 5,14; Fe 17,62; 17,45 
CygHygO2Fe. BrruucmeHo %: C 67,5; H 5,00; Fe 17,45 

8. Wukauzsanuao-KapOomeToKcuHOeH30HAPeppone| 
ha. 3 © 0-KapOomeToKcHGeH30Hceppollena, CMelIaHHble c 10 Mul KOHMeHTpUpo- f 
BaHHOM CepHOH KHCJOTHI, ObLIH OCTaBsIeHbl,Ha 10 uac. NpH KOMHAaTHOH Temnepa- & 
Type. SaTeM peaKIMOHHaA CMeCb PH TILaTeIbHOM OXJIax%KeHHM Oba HeliTpa- K 
JIM30BaHa MW MpOAyKT usBseyer acupom. Tlonyueno 1,45 r (54% or Teoperuuec- # 
KOFO) %KeITOrO KpHCTasMuecKorO BelllecTBa, He MWiaBseroca BHe 300°. | 
BemlecTso pacTBOpHMO B OeH30Ule, CIHPTe, TOMyONe, MOKeT ObITb Mepekpucraw- 
JIM30BaHO H3 KCHJIOUA. 

Halizeno %: C 68,36; 68,22; H 4,05; 4,02; Fe 17,19; 17,17 
C}gH;202Fe. Buruncuieno %: C 68,38; F383; Fe 17,66 

Tor xe NposyKT noryyen c 34% BEIXOJOM IMKIMZallHeli B BHIMeNpHBeLeHHbIX 
yCIOBHAX O-KapOoKcHOeHsondepponena. K Tomy xe pesyJbTaTy MpuBea WHK- | 
JIM3alua C NMOMOUbIO NomMdocopHoH KHCJOTHI. 4 

9 BpomMupoBpanue NpPpOAYKTOB HUKAUSALUUN wKap-¥ 
OOKCUNponuaAhepponena HoKapOoKkcub6en30uu dep-F 
pol eH a. Bpomupopanne o60HX MpOAYKTOB ObIO OCYHLECTBICHO OMHAKOBO: } 

Tloqiexanlee 6pomupoBaHMio BellecTBO pactBopslock B CCl, K HeMy TipHOaB- ¥ 
JIAICH PpacTBOp Opoma B CCly, 4cMecb KunATHMacb 1—2 aca. Tlocne ynanenua 
ocanka FeBrs xmopotbopMenubiit pacrBop ‘ucnapsvica MM MacCiaHUCTad uacTD | 
OCTATKa BbIMbIBaIaCb SPUPOM, a OCTABIUIMHCA KpHCTaMIMIeCKHH MeHTAaOpOMUNK- ¥ 
JON€HTAH MePpeKPUCTaIA3OBLIBaJICA M3 CnupTa, T. m1. 103—104° (nutepatyp- 
Hble Nanuble (*):103—104°). Tpozykr uqentndurupopasca no Temilepatype mras-! 
JIGHHA CMCWIaHHOH MpoObl C 3aBeOMbIM OOpasIloM. | 


MuctutyT smemexTooprannueckux coequHeHnuii Iloctynusio 
Axajlemun HayK CCCP 10 VIII 1957 


UMTHPOBAHHAS JIMTEPATYPA 


“A. Hi Hieciu 6a 0bsH) ANB a 8 ke Wayeb: Mob f neta aie JIAH,i11 
362 (1956). 7 Ullmann, Lieb. Ann., 291, 24 (1896). 3 H.A.Hecmeauo B, O. A.P e- 4 
y Tos, JAH, 115, Ne 3 (1957). 4 A. H. Hecmestuos, 9.T. Mepesaaosa,P. B. 
Yonospuxa,T.B.Huxkurtuna, H.A.Cumykosa, Mss. AH CCCP, OXH, 1956, 139% 
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XHMHA 


B. C. HELMOP, tO. B. MAXEPHO u fr. B. CAMCOHOB 


O BOPHAAX PEHHSA 
(IT pedcmaeaexo axademuxom H. H. Yepnsesoim, 20 1X 1957) 


CpefeHuaA O COeCAHHEHHAX PeHHA C OopoM B JHTepaType NMpakTHyecKH oOT- 
YICTBYIOT, eCJIM He CUHTaTb Germoro ynoMuHaHHA B padote Xaline u Mospca 
(1) O BOSMOXHOCTH MOJYYeHHA CMWIaBOB PeHHA Cc GOPpOM pH HarpeBaHHu peHus 
c BBrs. Oru coequHeHHA WHTepeCHbl B MepBylO OYepeb’ B CBA3H C TeM, 4TO 
OHH JOJKHbI HM€Tb YePTHI CXOACTBa KaK CO CTAOHJIbHBIMH, TYFOMIaBKHMH HM 
TBepAbIMA OopHyaMH Boubdppama (*), Tak H.C HeycTOHUHBLIMH OopHyamn 
MaprauHila (°). 
 B cpa3u c 9THM B HacTosmel paOoTe uccileqoBasica basoBbIi cocTaB cria- 
BOB PeHHA Cc GCOPOM, NPHTOTOBJIeHHbIX B pacueTe Ha MOMyYeHHe XHMHYECKUX 
COeIMHeHHH, CYULECTBYIOWIHX B CHCTeEMAX MeTaJIJIOB, OJIM3KHX MO 9JIEKTPOHHOMY 
\CTPOeCHHIO H CBOHCTBaM K peHUIO, T. e€. B CHCTeMax ¢ OOPOM BOJIbpama, MowH6- 
ea H Maprauua: ReaB, ReeB, ResBe, ReB, ResBa, ReeBs, ReBe u Re2Bs. 

CriaBbl IpHOTOBIAJHCb MeTOJOM CieKaHHA CipecCOBaHHbIxX CMecel Nopow- 
KOB peHuA HM Copa B BaKYYMHOK JaGopaTopHok neu (*) Ha NOK MaAKe M3 rops- 
yelpeccOBaHHOrO KapOugza Gopa upu Temnepatype 1900° B npogxomxKeHHe 0,5— 
2 uac. Ucxogzupilt mopomoKk cozepxan 99,966% Re uv HesHauNTebHble KOIMUe- 
cTBa mpHMeceli: 0,008% K; 0,006% Na, 0,013% Ca; 0,003% Fe; 0,001% Al; 
0,001% Cu; 0,003% Ni. Tlopomox 6opa 6b1i NOosyYeH BAKYYMHOH OYMCTKON Mar- 
HueTepMuyecKkoro amopdHoro Gopa u coxepxKan 99,8% B. 

PeuTreHorpaMMbI OOpa3lloB CHUMaJIMCb Ha MeJ{HOM HM3JlyYeHHH B Kamepe PK J} 
Juametrpom 57,3 MM mo metogzy nopomka. Uuauuypuueckue oOpa3ibl Mamert- 
pom 0,8 MM roToBusiucb Ha NapadHHOBOH cBA3Ke JIA MpeMOTBpallleHuA B3aH- 
MOJeHCTBUA C aTMocdepon (°). 

PentreHorpaMMbI cmviaBoB MpHBeseHbt Ha puc. |. Boia cyesaHa mombitKa 
WeHTHUKALMU MOJYYeHHBIX CIIaBOB MeTOJOM CpaBHeHHA NOJIOKeHUM JIMHUH 
Ha peHTreHOrpaMMax C TeOpeTHYECKH PaCCUHTAaHHbIMM MOJORKeCHHAMM JIMHUH JIA 
aHaJIOrMYHbIX H3BeCTHBIX (a3 B JpyrHX cHCTeMax, MpHyeM 3HayYeHHe aTOMHOTO 
paluyca peHus Oblo0 NpHHATO paBHEM 1,373 A (°). pu stom yfoBserBoputenb- 
HOFO COOTBETCTBUA CTPyKTYP MOJIYYeHHEIX (a3 C H3BeECTHBIMH COPHHbIMH qa- 
3aMH NOJyyeHO He G6bIIO. 

Hauuunaa c cocrapa ReaB na6stofaetca MocTeneHHad Mepectpolika pellleTKu 
penua. Hapsaly c IMHHYAMH PeHHA, 3HAUHTEJIbHO Pa3MbITHIMH, NOABJIAETCA HEKO- 
TOPOE KOJIMYECTBO JONOMHUTEbHBIX CAObIX JIMHHH, TAaK2%Ke UMEICIMX PasMBITHI 
Xapaktep. IIpu wambuelimem yBeauyeHuu cofepxaHusa Copa no 33 at.% 9TH 
NMHUM CTaHOBATcCA Goulee peskumu. I]pu monpirKe pacuindposaTb sty y-a3y 
C NOMOIIbIO KPHBbIX X3JsIa GOONbUIMHCTBO JIMHHM yaeTCA MpOHHAWUHPCBaTb 
B TeTParOHasIbHOH CHCTeMe C NOCTOAHHBIMM pelleTKH: ad = 5,47 uc =4,73 A. 
JlanbHeiimiee yBemuueHve cOsepxKaHHA Sopa Takx%Ke COMPOBO*RMaeTCA MOCcTeNeH- 
HbIM H3MCHCHHeM Bua peHtrenorpamm. Hauyvuasn c 50 at.% Oopa peHTreHo- 
rPpaMMBI BCeX OOPa3sIlOB NOUTH HAeHTHUHbI. HecMOTpA Ha OTCYTCTBHeE 3HAaNH- 
[eJIbHbIX H3MCHCHHM CTPYKTYPbl Mpu Nepexose OT OMHOTO CHvlaBa K Apyromy, 
la6moaeTCA 3aMeTHOe pa3sMUNe Mex Ly peHTTeHorpaMMaMU OOPa3slloB COCTABOB, 
lasleKO OTCTOAIMMX [pyr oT Apyra. CuefyeT OTMeTHTS Oosee OMH3KOe CXO{CTBO 
ih 5415 


peHTreHorpaMM CiaBOB BHYTpH OGslacteli cocraBoB 20—35 at.% B u 40-| 
80% B, ueM MexKLy 9THMM OOsacTAMM. STO WaeT OCHOBAaHHe MpeAMOJIOKHTb Ha 
jimuve B cucteme Re—B ppyx a3: y B OOsacTH 20—35 ar. % Bu y’ B 06 
JlacTH CiWwiaBoB, Cosep2xKalux Gosmee 40 aT. % Sopa, NpHyuem cha3za Y’ Cc yBeuH| 
YeHHeM COJepxKaHuA Sopa Takxe HECKOJIbKO MepecTpauBaeT pellleTKy H Mepexo} 
MT B (pasy C HeMHOro u3MeHeHHOM crpyKTypol. MgenrudunuposatTb sty daz 
moKa He yJasiocb. CnuaB c 33,3 aT. % Oopa HemocpesCTBeHHO Mocue CHeKaHH'} 
OOHapyXUJI CTPYKTypy, CooTBeTcTByr1ouly10 e-a3am Me2Bs, c NOCTOAHHBIMH pe} 
weTkH a = 2,97 u c = 13,8 A, KoTOpad Mocse JJIMTeIbHOTO BbIvIeKUBAHH: 
Ha BO3Lyxe (B MpomowKeHHe MeCcaAIa) Mepeliia B CTpyKTypy Y’-a3bl. 

Bpiuia H3MepeHa TepMO2TC CMvIaBoB B Mape Cc MefbiO. Bo Bcex cayyaax 3Ha 
TePMOSC OKa3aJICA OTPHWaTeIbHbIM. BesMunHa TepMO2SJIC B CllaBax C coyep 
*%KaHHeM Oopa 30-40 at. % cocTaBlaetT 6—7 wB/rpal, a CMNaBOB C COepKéet 
Huem Oopa 60—66 ar. % 3—4 us/rpan. V3smMeHeHne Tepmoszc MoxeT OBIT 
CBA3aHO C MepexojoM OT y- K y’-(pa3e, MO-BHAMMOMY Govlee ynopsaqOueHHOL 
uTO corujacyeTca C BHOM peHTreHorpaMM. - 


VuctutyT MeTaokepaMuku HM crellcmiaBoB Iloctynuao 
Akagzemun HaykK YCCP 18 IX 1957 


UWMTHPOBAHHASA JIMTEPATYPA 


1A. Heyne, K. Moers, Zs. Anorg. Chem., 196, 157 (1931). “I. B. Ca weg 
Ho B, JAH, 113, 1299 (1957). *T.B. Camecouos, JI. A. MapKkoseKkun, Yeu 
xuM., 25, 190 (1956). *4T. A. Meepcou,Tl. B. Camcounos, M.M. Bopucow 
Sap. ma6., 19, 169 (1953). 5B. Uansn 4, Sap: aa6.,, 22, 1120: (1956). _.* L. Pia 
ling, J. Am. Chem. Soc., 69, 542 (1947). 
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Puc. 1. Peutrenorpammbr ciimaBoBe cuctembi Re -— B. Cofepxanne Oopa B MpoleHTax: 
a—0, 6—20, ¢— 33,3 e— 40, 0d — 50, e — 57,1, 2 — 60, 3 — 66,6, u — 71,3 


JIAH, rt. 118, Ne 3, Hemmnop, IlagepuHo, Camcoxnos 


oxuagn Akagemuu naynx CCCP 
1958. Tom 118, Ne 3 


XHMH 71. 
Axagemuk A. B. TOTMUHEB, H. C. HAMETKHH u T. VW. YEPHDILIEBA 


O TIPHCOEAMHEHHM AMAJIKMJI(®EHWJI)CHJIAHOB 
K ITHJIEHOBbIM YIJIEBOXOPOJAM 


Tlouyuenve KpeMHHMOpraHnyecKuXx’ COCMHHEHHH U3 HeMpeesbHbIX yrvieBo- 
Opoxos BriepBble Oblio ormcaHo B 1947 r. (*, *). ABTopbl NMoKa3asIM, YTO TpHXOp- 
WJlaH K MeTHJIMXJOPCHiaH NPMCOeAMHAIOTCH K HeMpeeIbHbIM yrIeBoqoposam 
IIPHCYTCTBHM MepeKHCHBIX KaTaJM3aTOPOB HIPH ybTpacduomeTOBOM ou yHeHHH. 
HB mocuelyroulve roybl B pAye paOor UM NaTeHTOB ONHCHIBAIOCbh B3aMMOJelicTBHE 
PasJIMYHBIX COeAMHEHHM KPeMHHA, CONepKallux cBaA3b Si — H c HenpejebHbI- 
MM yrvleBoyopoyqaMuH HM JPyrHMH HeHACHIINeCHHbIMH COeHHEHHAMH, W3y4aIOCb 
TakxKe BIIMAHHe Ha PeaKUMIO PAJa KaTaMM3aTOpoOR. 
 B 1954 r. Barnep (*) mpeqioxKu HCnOMb30BaTb B KayeCTBe KaTaJIM3aTopa 
}peaKIlM FHAPHACHaHOB C HeHACHINLeHHbIMA COCAMHeCHMAMM MaTHHUpOBaHHbih 
lyron, KOTOPbIii OKa3aJICA OOJIee AKTHBHBIM, YEM MPeMIORKeHHbIe PaHee KaTaJu- 
y3ATOPBI. 
| B page npesbiqyuyux cooOuennit (4 *) Hamu u3yyaHucb peakiMu mpucoelu- 
}HEHUA pasJIMUHBIX cOeqHHeEHHH KpeMHUA, COJepxKallux cBaA3b Si — H kK Hemnpe- 
IeIbHbIM COCMHEHHAM. 

B wacToslemM UuccIeqOBaHHH M3yuaJIMCb peaKUMH MpHcoeqMHeHHA M9THJI- 
icHJlaHa, JHOyTHJICHIaHa, MeTHIdeHWICHaHa U JMdenusicuaHa K oKTeHy-l, 
juoneny-1 H JlemeHy-1. PeakuMu NpoBoAHHCh B 3aMandHHbIX aMIlyax B hea 
ICTBHM IJlaTHHHpOBaHHOrO yrs. 

IIpucoequnenve AMeTHICHaHa M AMOYTHJCHIaHa kK OKTeHYy-1 u HoHeHy-I 
jmp cooTHomleHuax | : 2 nNpoxogzHO JHMUb NO OfHOK cBa3u Si — H: 


R»SiH» -+ CHa = CH (CH2); CH3 > RzHSi — CH, — CHe (CH); CH 


mer = C2H,; C,H: 

| B Tex xe yCJIOBHAX H COOTHOWEHHAX HCXOJHDIX BeleCTB LMPeHHJICHIAaH 
|pucoemuHAIcA K feweHy-1, o6pa3ya Duden feunscusan c BbIxosom 61% 
uenu AU AeWwuscHsaH c BEIxofoM 10%, mo cxeme: 


| CeHs |2 SiHe ++ CHe = CH (CHe),; CHg — (CeHs5)2 SIHCioH a1 + | CoHs |2 Si | CroHai |2 


JluOytuscusiaH K HOHeHy-1 mpucoequHsAsICA C OOpasoBaHueM JMOyTHIHOHM- 
cuslaHa (BbIxoy 30,4%) u qu6yTHIAHHOHMJCHIaHa (BbIXO, 6%) JIMIb pu cooT- 
jHoleHHAX 1: 4. 

JincdenuJicuiaH MpHcoemHHsAJICA K fleuweHy-1 Tak»ke B NpHCyTCTBHH Tepeku- 
cH 6eH30H1a, B TO BPeMA Kak AM9THJICHJIAaH K OKTeHYy-1 B NpHcyTCTBUH Mepekucn 
6eH30HJIa B TeX Ke yCJIOBHAX He MpHMcoesuHAVICA. 

Kak BHwHO u3 Ta6m. 1, WHSTHICHIaH UH AHOyTHJICHaH MpHcoeqHHAIOTCA 
K OvleduHaM C BbIXOJaMM BBOe HMKe, YeM TMPeHWIMeTHICHIAH uM AupeHuscu- 
aH. 

Ha ocHoBaHHu MOJYYeHHbIX HAMM 9KCIe€PHMeCHTAJIbHbIX JaHHbIX MOXKHO Cje- 
jlaTb 3akJoueHHe, YTO cBa3b Si — H B AuruspHsAcuanax, cosepxalux PeHMb- 
Hble palluKasbl, Ooslee aKTHBHA B PeaKIUMAX NPHCoeAMHeHHA K ONe*pHHaM, 4eM 
cpa3b Si — H B Quruspuycusanax C aJIKHJIbHBIMM pajMKaJlaMi. 

V3 .uOuTHAHOHMCHaHa H JMpeHUsIelMICHaHa pH B3aHMOJeHCTBUN C HO- 
HeHOM-1 HaMM ObIIM NOyUeHbI HOYTHIAMHOHMJICHIaH MU WueHUIHOHM J enM- 


CHJIaH. 
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IKcnepHMeHTaAbuHaad Ya © Tb 


T[manku(peHu)cHiaHbl OyYasIMCb * BOCCTAHOBJICHHEM Haikus (peHHs. 
JMXJIOpCHaHOB JIMTHHTHEpHOM HM MO CBOMM CBOHCTBaM COOTBETCTBOBAJIF 


AUTepaTYPHbIM JaHHbIM. 
J[narnaicuan T. KH. 54—06 mpu 794 MM; de 0,6834; ny 1,3923 
Tu6ytuscniau rt. kun. 157—160 npu 746 mm; a 0,1431; iy {E4219 
®euusmetTuncuian T. Kun. 140—143 npa 751 mm; wy 1,5046 


Tudenuacnnan rt. kum. 100—101 mpu 3 mm; “ee 0,9964; ny 14,5756 


Onpitst 10 MpucoeqMHeHHIO WHaIKH(pPeHHs1)CHaHOB K OslepuHaM B IIpHcyT- 
CTBHM IvlaTHHMpOBaHHOPO YyIrvid MpOBOAWIMCb B 3aMlaAHHbIX aMMyax, MOMe} 
WCHHBIX B Heub TUMa Kapuyca mpu Temnepatype 160—180° B Treuenue 10 yac} 

Tuatunoxtuacuaan. M3 20r (0,18 moma) oxtena-! u 8 r (0,09 Moy 
Jia) JMOTHICHaHa B MpucyrcrBuu 0,1 r miaTHHMpoBaHHOrO yruia Moy4eH if 
3,7 r (Berxog 20,5%) qusTHMOKTHACHIaHa T. Kun. 107—109/5 MM. 

Hatimeno je C 72,24: 72,19: Hh 14.44. 143 
CyoHegSi. BpruuctieHo %: C 72,00; H 14,00 


Tustunanvouuacuaan. M3 15r (0,12 mona) yonena-1 u 5 r (0,06 mop 
JIA) JMSTHJICHIaHa B MIpucyTcTBuH 0,1 r niaTHHHpOBaHHOrO yrula MoMyyeHno 2,7 If 
BLIXOA 22,3%) RusTHMHOHMICHIaHa T. Kun. 110—112/5 mm. 


Hatineno %: C 72,44; 72,44; H 14,14; 14,02 
CygHgo-Si. BpraueneHo %: C 72,34; lah eA NG, 


JLuOyYTHAHOHHACHAAH H AHOYTHARHHOHHACHAAHS 
a) M3 25r (0,2 moma) HoHeHa-1 u 13 r (0,1 Moms) qHOyTHAcHaHa B MpucyT 
cTBHu 0,2 r WAaTHHHpOBaHHoOrO yrsa nosyyueno 5,7 r (BEIxoy 23,4%) WH6yTHAy 
HOHMJICHIaHa T. Kum. 142—144/5 mM. 


Hatigeno %: C 75,55; 75,58; H 14,16; 14,15 
Ci,HsgSi. Bpraucsieno %: C 75,44; bie ed 


6) M3 52 r (0,41 Moma) Honena-1 u 14 r (0,1 Mona) AHOyTHICHJaHa B MpucyTy 
cTBuu 0,2 r MlaTHHMpOBaHHOrO yrsa Nomyyeno 8,2 r (BbIxog 30,4%) qHOyTunt 
HOHMICHIaHa M 2,3 r (BbIxo 6%) RHOYTHAQMHOHMICHIaHa. 

B) M3 4 r (0,03 mona) HoHeHa-1 vu 3,5 r (0,013 mona) quOyTHAHOHMACHIaHih 
B mpucytcTBuu 0,1 r miaTHHHpoBaHHoro yruia MomyyeHo 3,7 r (BEIxog 56,8 
WMOYTHIMHOHNIcHIaHa. T. kun. 215-218/5 mm. 


‘ Hatigeno 0%: C 78,73; 78,71; H 14,09; 44,44 
CogHsgSi. Bpruncsteno %: C 78,78; lal 414 


MeHHAMeTHNOKTHACHAaH. M3 15 r (0,13 mona) oxtena-l 1 
8 r (0,06 moma) cbeHuIMeTHIcHaHa B MpucytcrBun 0,15 r naaTHHupoBaHHor 
eae nomyyeno 6,1 (Bprxoq 40%) cbexummerusmoKTucumana. T. kun. 154— 
156/5 MM. 


, ~ Haligeno %2C°71, 87; 71,91; Hs, 965 1208 
CysHopSi. BrruncteHo %: C 72,00; H 14,00 


? 


PeHHAMeETHAHOHHACHAAaH. H3 10 r (0,08 mona) Honena-l i 
5 r (0,04 moma) deHuimerusicuiana B mpucyrcrBuu 0,1 r maaruHupoBaHnHor) 
es nowyuenHo 5,9 r (Blxog 59,1%) cbeHummeruHOHMIcHaHa. T. Kum. 160-} 
2/5 MM. | 


+) Hatinenon0 gs Cazi52; 7700s Midd 32-5 te, Sp 
CygHogSi. Brruncaeno %: C 77,73; 4 


Audbenurkeukuacnaan uv tuhbenuagunenuacuaan 
a) V3 14 r (0,1 Mons) yemena-1 u 9 r (0,05 mons) quhenumcumana B mpHcy1| 
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ersuu 0,1 r maaTHHupoBaHHoro yraa nonyyeno 9,8 r (BEIxog 61,2 %) Tudexus- 
NelnichlaHa W 2,3 r (BEIxoy 10%) mucdhenniquAenMICcuaHa. 

6) Peakua npopoqusach B TpexropsoBoli Kom6e c MemanKol. B peakl10 
ObI0 B3ATO 28 r (0,2 Moma) RemeHa-1, 19 r (0,1 Mona) nuenuicunana u 1 r 
MepeKHcH OeH30nJa. PeakilMoHHas cMecb HarpeBasacb 16 yac. np 80°. Tlosmy- 
yeHo 13,2 r (BbIxoy 41,2%) audennnyennacnmana. 

Tucdenunpenuacuatan T. Kum. 194—196/5 mm 


Haliqeno %: C 81,53; 81,35; H 9,74; 9,84 
CooH32Si. Beraucuieno %: C 81,48; lel BS) feyi 


Jluenniyujenwicnian T. Kun. 259—260/5 mm. 


Hafigqeno %: C 82,54; 82,61; H 10,87; 10,94 
Cz32Hs5Si. Brruucmeno %: C 82,76; 0) 


? 


? 


AudbeHuAHOHHACHAAH H RUbenuaAANHoHUACHA AH. 
Viz 12 r (0,09 mons) HoneHa-1 u 7,4 (0,04 Mona) nucenuicusana B MpucyTcTBHA 
Q,1 r miaTHHUpoBaHHOrO yraa MoyyeHo 7,5 r (BEIxog 60,6%) qudenuHOHMICH- 
Java u 1,6 r (Bprxog 9,1%) muceHHIMHOHMICHaHa. 

TudenuiHonvsicuian T. kun. 206—207°/6 mo. 


Hafineno %: C: 81,11; 81,07; H 9,42; 9,55 
Cy, Hg Si. BrruncaeHo %: C 81,29; lal Wo 


? 


JludeHuJIMMHOHWIcCHIaH T. Kum. 256—260°/6 mm. 


Hatimeno %: C 82,17; 82,17; H 11,04; 11,07 
CgpHagSi. BaruucsieHo %: C 82,56; Fae On 


? 


Wumdenutamnonuagenuacuaan. W3 4 r (0,03 mona) Honena-l un 547 
(0,015 Mousa) WudenuiyennicuianHa B mpucytcTBuH 0,1 r miaTHHupoBaHHoro 
yruia momyueHo 4,4 r (BbIxog 64,7%) WudeHumHOHMAZenMICHIaHa. T. Kun. 
255—257/5 MM. 


Hatizeno %: C 82,82; 83,00; H 10,92; 11,07 
Ca,;Hs9Si. Brrunceno %: C 82,66; felted 

Taodmuna 1 

MRp SS 

ate KHI., 20 90 ¢ 

HasBanne BellectBa ®opmyuia °C{mM pr. q Np S 

cT. Hal. BbBIY. m 

Q 
Jus THAOKTHICHIaH (CgH,)2SiHC, Hy, 105—107/5 | 0,7822 | 1,4377 67,4458 167758 1620.5 
J\H3T HIHOHHJICH IaH (CoH,)2SiHCyHy» 410—112/5 | 0,7894 | 1,4400 71,62 haven 22,0 
Ju6yTHAHOHHJICHIaH (C4H)2SiHC.Hy, 142—144/5 | 0,8008 | 1,4463 | 90,09 | 90,73 | 23,4 
@PeHHJIMeTHOKTHICH IaH C,H,CH,;SiHC,Hy, 156—158/5 | 0,8658 | 1,4892 | 78,06 17,99 \ 40,1 
Menu Me THJHOHHVJICHJIAH €,H;CH,;SiHC,H,, 160—162/5 | 0,8663 | 1,4898 82,54 82,52 59,0 
JludenunHoHHscusiau (C,H;)eSiHC,Hi, 206—207/5 | 0,9419 | 1,53828 | 101,84 | 102,24 60,6 
Jlud enuapenusacnian (C,H;)2SiHC, pHar 194—196/3 | 0,9444 | 1,5332 | 106,75 | 106,92 | 61,2 
Jiu6y THA DHHOHUICH IaH (CgHo)eoi(CaHis)2 215—218/5 | 0,8182 | 1,4548 | 131,49 | 182,14 56,8 
NudeHuiMHOHHJICHIaH (CgH5)2Si(CoHis)2 256—257/6 | 0,9154 | 1.5176 | 144,05 | 143,62 931 
Mudbenungerumnonuncuaan | (CeH,)2SiCgHipCiHa 255—257/5 | 0,9189 | 1,5181 | 148,30 | 148,43 48,5 
Jlubenus su zeuncHiaH (CgH,)2Si(CyoHas)2 261—266/5 0,9193 41,5187 153,38 | 152,88 10,0 

Tloctynuao 


25 Ill 1957 
WHMTHPOBAHHAH JIMTEPATYPA 


ieee Storie ty oe Weeb wertnilts zak Gm \Welettttorr eam: Ante Cheinwsoc., 
69, 188 (1947). 2 L.J. Tyber, L.H: Sommer, F.C. Whitmore, J. Am. Chem. 
Soc., 69, 981 (1947). * GH. Wagner, US pat. 2 632 013; Chem. Abstr., 48, 2760 (1954); 
US pat. 2 637 738; Chem. Abstr., 48, S2545(1054) ee AG Bam onl Mie By hl. Cs ea miem= 
KuH. O.1. Conososa, JAH, 86, 965 (1952). * H.C. Hame rxuu, A.B. Ton- 
uuen, 0.1. Coaososa, JAH, 93, 285 (1953). * A.B. Tonunes, H.C. Ha- 
mMetkun, T. HW. Uepuumesa, C.T. Lyprappbsan, AH, 110, 97 (1956). 
THC. Hametkun. A.B. Tonuues 1 YH. Gepuuesa, AH, 111, 1260 
(1956) eo Al Bs Toms we pens: aaremmnu-n, T. HW. Gepuumesa, JAH, 
15,5326) (1957); 
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XHMH 


M. ©. WOCTAKOBCKHM, A. B. BOrAHOBA u T. M. YUIAKOBA 


BUHWJIOBbIE COERHMHEHHYA B AHEHOBOM CHHTE3E 


O AHEHOBOM CHHTE3E THOBHHHJIOBbIX I®HPOB 
C WHKJIONEHTAAVEHOM VM FEKCAXJIOPL.MKJIONEHTAQHEHOM 


(ITpedcmaeaeno axademuxom A. B. Tonuueeoim 25 VII 1957) 


Pauee (') 6bll0 noKa3aHo, 4TO MpocTble BUHHOBbIe apupbl PopmybI CH, = 


—CH—OR, rye R—ankububiii, apHJIbHbIM WIM HacbILeHHbIM THApOapoMaTHu- 


yeCKHH paluKad, CHOCOOHHI Y4YaCTBOBaTb B JHCHOBOM CHHTese C WMKONeHTaHe- 
HOM HM TeKCaXJIOPUMKJONCHTaHeHOM B KayecTBe (PHJIOMMeHOBOH KOMIOHEHTHI: 


OR 
CH} =CH_ ORE (J eas (ty a GGn _ 


Vs3pecTHble 20 9TOTO (pak TbI KaCaJIMCb OTIe@JIBHBIX nmpeAcTaBuTeseu TIPOCTbIX | 


BUHMVJIOBBIX S:PHpOB, a HCCMeAOBaHHA HOCHJIM STM30,u4eCKHH xapakTep. Tak, 


IInatas u Meeposuy (*) NOuyaHsIM alyKT WHKJONeHTawweHa H BHHMOYTHOBOrO | 
adupa. AOpamos c corp. (°) M0Ka3a1H BO3MOXKHOCTb JMeHOBOTO CHHTe3a Ha OCHO- | 


Be BAHHJIOYTHJIOBOFO H BAHHJIPeHHOBOrO SPUPOB H WHKJIOHOB. 

B mpojouKeHue CHCTeMaTH4ueCKOrO H3yYYeHHA peakUMH AHeHOBOrO CHHTEe3a 
C y4aCTHeM BHHWJIbHbIX COeCMMHEHHH, MbI UCCJIeAOBaJIH BO3MOXKHOCTb yuacTHA 
B Hei THOBHHHJIOBBIX S*PUpOB. OTH COeHHEHHA, OTebHbIe MpescTaBuTesH 
KOTOPBIX Obl MOyyeHb! pavee (*,°), cTraiH JOCTYMHBIMM OnarofqapaA paspabo- 


TaHHOMY ORHUM H3 Hac H [IpusexaeBot (°) cnoco6y ux nomyyenna. Lembo | 


HacTOAUero MCCeOBaHHA ABHJIOCb W3yYeHHe YCJIOBHH peakUHH MeHOBOTO 
CHHTe3a BHHMIITHJICYIbpuya HM BUHUIdeHHICyIbbua c WHKMONeHTaMeHom 
M rekcaxJIOpUMKJONeHTaqHeHom. 

Bonpoc 06 yuacTHu B JMeHOBOM CHHTe8e THOBHHMJIOBbIX 3:PHPOB OCBeLLeH 
B JIMTepaType JIMIb Ha OHOM MpHMepe f-TOAMJTHOBHHHOBOrO 3adupa (*). 
IIpu KoHJeHcaluM 9TOrO COeIMHeHUA C HWuKJOMeHTaqHeHoM Aubyep BEIetHa 
OMMH alyKT, COfep»xKallHi B MOJIeKyJIe OHY MOvIeKyJly ueHa. Panee mpl OTMe- 
yam (°), YTO BHHUIaPUOBbIe SPUPbI MPOABAIOT OOJIbILYIO CKJIOHHOCTb K peak- 
WHAM MO paydKasJIbHOMy M€XaHH3My, YeM BHHMJaJIKHJIOBbIe, a HaOMOAeHUA Hall 
NoBeyleHHeM TeX H APYrHX B AHeHOBOM CHHTese OOHAPYXUIM, YTO MU B STY peaK- 
wu1o Ooslee JerkO BCTYMaloT BHHHMapHoBble aduppt (1). Uto Kacaetca BuHH- 
CyIbUNOB, TO y HUX Tore OTMeyeHA (°) OOMbIaA CKMOHHOCTbh K CBOOOLHO-pa- 
JMKaJIbHBIM MpeBpallleHHAM NO CpaBHeHHIO C HX KHCAOPOAHBIMH aHamoramu. 
Ha OcHOBaHHH 3aMeyeHHOTO CXOCTBa B MOBeEeHHM 3THX COeHHEHHM, MO2xKHO 
ObIIO OXKUAaTb OOJbIUWeH MerKOCTH MpoTeKaHHA peakUuii WueHoBOrO cHHTe3a 
C THOBHHWJIOBLIMM S(pupaMH, 4YeM C BUHHMAaIKWIOBLIMH, YTO M NOATBepANOCb 
SKCIepHMeHTaIbHO. J[MeHOBHIH CMHTe3 MMKONeHTaqMeHa HM TeKcaxJIOopuNKs0- 
NeHTatveHa C THOBHHMJIOBIMH S(pupaMu MpoTeKaer pH Gosee HUSKUX TeMMepa- 
Typax, YeM C BHHUJAaIKMJIOBbIMH SupaMH, a MPH OWHAKOBbIX OTHOMeHUAX HC- 
XOMHbIX KOMMOHEHTOB BbIXOJbI MIPOM3BOQHEIX THOBHHHJIOBLIX S(PHpoB BBillle, 
CuHTe3 COmpoBoxaerca OOpas0BaHvemM THOSHpPOB OnWHKorenteHa u cooT- 
BETCTBYIOUNX MPOM3BOAHbIX OKTarMApouadramuna. 


SR 
CH, =CH—SR + |f ] — (ty R=CoH5(1);CeHs (I) (2) 


SR SR . 
ate [J => ,R=CoHs (Ill) ; CeHs (IV) (3) 


C rekcaxJIOpUMKJONeHTaHeHOM THOBMHHJIOBbIe 3PUpbl OOpasyioT THOSTHAI- 
THOMeHMJITeKCaxJIOPpOMUMKJIOrenTeHE!: 


Cl 
Cl CuPc SR 
Ci¥, =CH—SR + | | — | R=CyHs(V); CeHs (VI) (4) 
Cl GleLG! 
Iz cl 


| Crynenuatocth peakitvH ABCTBYeT Tak2Ke M3 TOFO, YTO BbIJeeHHbIe THOSHU- 
pbl OnuuKOrentena (I u 11) KoneHCupywrcsa Cc rekcaXJIOPUNKJONeHTaNeHOM, 
oOpasyaA THosdupb! AurusApasmbyzApuna (VII u VIII): 


G} 
SR Cl CHSC) SR 
+ setts , REC2Hs(VIT) , CgHs( VM) (5) 
Q ci Ci 
64] 


Qi, 


Takum o6pa30Mm, Haiiyenbl yclOBHA JMeHOBOrO CHHTe3a Ha OCHOBe BUHMJI- 
STHJI- HW BUHMJIPeHHICYAbPUOB C WMKJONeHTaHeHOM MU reKCaXJIOPUMKJONeHTa- 
AMeHOM. BpijeseHbl COOTBeTCTBYIOWMe THOSTHJ- HM THOPeHUMOMUMKOFenTeHbt, 
reKCaXJIOPOMUMKJOFentTeHbl, MpOusBOAHbIe OKTarMsponadrasMHa wu THOSPUpbI 
Auruspasbapnna. KoucratupoBaHa Take HeKOTOPaA OOWLHOCTb B NOBeeHHH 
BUHUJIapHJIOBLIX S@UpPOB HM THOBHHMJIOBbIX 3PHPOB B peaKUMAX MMeHOBOTO 
ICHHTe3a C I[MKJIONCHTAaHeHOM HM rekCaXxJIOPIMKJIONeHTaIMeHOM. 

| Peaxuna BHUHHMT9ITHACYAbOUAA c WHAKAONTeEHTA- 
MM eHOM*. 6,6 r (0,05 moma) QuunKsoneHtaguena Hu 9,7 (0,11 MOJIA) BAHMJI- 
iSTHJICY bua HarpeBaJucb B aBTOKJaBe (Ha 150 mu) Wo 160° B Teyenue 14 yac. 
[locne oxmaxKeHud M OTTOHKM UB3O6bITKa BUHMNIITHICyIbdusa dpakWMoHUpo- 
iBAHHEM BbIJeeHbI Ba MpoyKra: 

| 1) 2-ruostun6unuKso-(2,2,1)renren-5 (I) 4,5 r (42,7% Teopuu), T. KAN. 
153,5—54°/2 mm; n° 1,5160; d2° 0,9957; MRp 46,81; C,HyS F; Bpruucieno 
MRp 46,87. 

| Hafizeno %: C 70,13; 70,00; H 9,11; 9,16; S 19,85; 20,06 

CyHy4S. Bprunceno %: C 69,88; labs) SS S20 375 


_ 2) 1,4,5,8 - nuaHmomernsen - 2 - THosTuM - (1,2,3,4,4a,5,8,8a) -oxTarHgpo-Had- 
ranuu (III) 5,1 r (23,3% ‘teopun). T. kum. 122—123°/2 mm; ni) 1,0464; 
&° 1,0652; MRp 65,55; Cy,Hs)S F; Bpruncneno MRp 65,55. 
Haftineno %: C 76,17; 76,11; H 9,28; 9,32; S 14,34;714,51 
CyaHooS. Beruncuieno %: C 76,28; FeO aca: S 14,55 

PeakUucA BHHHUAITHACYAbhpURA c rekKcaxNOpWUk- 
AomneuTawqueuom. Cmecb 2,25 r (0,025 mona) BuHMISTHICyIbpuza HM 
6,75 r (0,025 moma) rekcaxsopluKonenTaquena HarpeBaslacb B KosGe ¢ OOpaT- 
HIM XOJIOJMJIbHAKOM Ha crlaBe Bygza no 100—105° B teuenne 3,5 uac. Dpak- 
WHOHHpOBaHHeM cMecu ObIIO BbIeteHo 5,9 r (83% TeopuH, Ha Bowe UHH 
B peaKUHIO HeH) 2-ruosTHI-1,4,5,6,7,7a-rekcaxnopOunnk10-(2,2,1)renteHa-5 
(V) B Buse BASKOH 2KUAKOCTH CBeTIO-2KeTOrO WBeTa. T. Kun. 127—128°/2 mM; 
nm 1,5668; 21,5482; MRp 76,15; C,H,CI,SF; Beraucneno MRp 76,07. 


Hafineno %: C 30,37; 30,48; H 2,35; 2,29 S+Cl 68,34; 67,90 
CyoHgClgS. Brruucaeno %: C 29,94; inl QB. SFE! 67260 


? 


* Jia ynoOcTBa B peakiHio OpascaA JMUMKMONeHTaMHeH, JeNOMMepH3ylOWlniicaA B yCOBHAX 
peakuwuu 4O MoHomepa. IIpH MoHOMepHOM LHKsIOMeHTaqNeHe peakUHlO C THOBHHHMJIOBBIMH SupaMu 
MO?KHO BeCTH IIpH Oosee HH3KOH Temlepatype. 


Ve 


Peakuua 2THOSTHAOHNUKAOTEeNnTeHaod (J) c reKk cay 
xMOpuuKATONeHTaAUeH OM. Cmecb 3,75 r (0,025 Mona) annyxta (I)} 
c 6,75 r (0,025 mona) rekcaxsioplluKmoneHTaqveHa HarpeBasacb 0 120—130°,) 
KaK OMMCaHO Bblllle, B TeyeHHe 4 uac. DpakwHOHHpOBaHHeM CMeCH BbIeJeH} 
1 ,4,5,8-qu9H0mernsen - 2-THosTHI-5,6,7,8,9,9a-rekcaxsop-1,2,3,4,4a,5,8,8a-0K-| 
Tarugponadramuy (VII) B KomuuectBe 7 r (89,0% Teopuu, Ha BOWeUIMH B pe-| 
axiuto (I)). T. kun. 192—193°/2 mm. 


Hafigeno %: C 39,57; 39,64; H 3,50; 3,57; S+-Cl 56,50g 56,45 
CyaHy4Cl,S. Baruncaeno %: C 39, "34: H 3,34: S+Cl 57,33 


PeakuuHaA BUHHAhPeHHACyYAbhGUAA c UWUKAOMECHTAL 
queuom. 13r (oxono 0,1 mona) sBunumdenuncyapdpuga u 6,6 r (0,05 moms)) 
AMIMKIONeHTaqveHa HarpeBasuch B aproKaBe 40 160—170° B Teyenne 13 4ac.§ 
@®pakWHOHHpoBaHHem BbIJ[eJIeH 2-ruodenunOunuKI0(2,2,1)renren-5 (ID)} 
8,5 r (42,0% Teopuu), SeciBeTHBIH, co cmaObIM 3amaxoM mpoxyxT. T. kun. 107—} 
108°/1 mm; n% 1,5925; d?° 1,0982; MRp62,38; CysHigS4 F; BbIdHCAeHO MkRp 61,74.) 


Hafigeno %: C 76,97; 77,03; H 7,44; 7,00; S 15,53; 15,89 
CisHy4S. Beruucuieno %: C 77, "920: H 6,98: S 15,82. 


BpifeeH TakxKe CMOO00OpasHbIt MpOLyKT c1a60-%KesITOTO WBeTa OKa3aBLIMcs 
1,4,5,8-muaH omeTusmeH-2-Tuodenus-(1,2,3,4,4a,5,8,8a)-oKTarHqpoHa@rTaHHOM © 
(IV). T. kum. 200—201°/4 mm. T. na. 67—68°. 
Hatineno %: C 80,518; 80,42: A 7550: 7, 7623S 11584;.414°92 

CysHo 9S. BaraucseHo %: C 80,56; lal aul: S.14593 


Bprxon 6,9 r 126,2 tTeopun. 


Peakiua BHHHAMeHuACyYAbpUma c rekcaxA0 pe 
WHKMONeHTARUNeH OM. Cuecb O,4r (0,02 Mona) rekcaxOpuukKJONeHTay) 
muena H 2,8 r (0,02 Mona) BuHumceHuICyIbpuya HarpeBaslacb B koe Wo 110—% 
120° B Teuenue 3 uac. Iipu BakyyMHOH pasroHKe GbIWIO BbIqemeHO 0,5 r Hempol 
pearMpopaBlllero ueHa HW 5,9 rT %KeNTOrO MacooOpasHorO, ObICTPOKPHCTaIIH'y 
3yrouleroca 2-THOdpeHn-1,4,5,6,7,7a-rekcaxopO6uunk10-(2,2,1)-rentena-5 va 
T. kun. 190—191/2 mm. T. na. 41—42°. 


Halttgeno %: C 38,31; 38,22; H 1,95; 2,03; S+Cl 60,02; 60,42 
CigHgClgS. Brruucsteno %: C 38,17; 4,97: S+Cl 59, 86 


Bpixoy 71,5% TeopuH. 

Peakuusa 2THOmPeHnAOuNNKAO-(2,2,1l)renteH a-5(Il)c reKs 
caxMopuukaAonenTaguexnHom. Cmecb 1 r (0,005 Mona) OnunKIO® 
renrena (II) u 1,4 (0,005 moma) rexcaxnopiuuKjoneHTaquena HarpeBasu Jo 120—) 
130° B TeyeHue 4 uac. Baio spigeneno 0,5 r ucxOHbIxX MpoxyKTos u 0,9 1h 
aJlyKTa, MpecTaBJiasuiero coOoH cTeKjoo6pa3sHyi0 Maccy %KeJITOBaTOr() 
upeta. BbplqeeHHbllit 1,4,5,8-quaHoMeTHeH-2-THOeHUI-5,6,7,8,9,9-rekca }} 
xnop-1,2,3,4,4a,5,8,8a-oxrarnpponapranun (VII) umen 7. Kun. 257—258°/3 mm 


Hatiqeno %: C 45,76; 45,97; H 2,69; 2,78 
CigHyaCleS. Boruncseno 0: C 45, 64: H 2. 96. 


Bpixon 36,0% Teopun. 


UuctutyT opranuyueckolt xumun um. H. JI. 3eanuckoro Tloctynuso 
Akaylemuu Hayk CCCP 24 VII 1957 


UWMTHPOBAHHAS JIATEPATYPA 


1M. ®. WloctakospcKkui, A. B. Borgaunosa, T. M. Ymaxkosa, Mane 
AH CCCP, OXH, 1957, 1245. - 2 A. ®. Ilnats, T. A. Meeposu4, Hsp. AH CCGRE 
OXH, 1947, 219. %B.C. A6pamos-xn coTp., KOX, 24, 1198(1954). * W.Rep pep 
Acetylene Chemistry, 1949, p. 59. 5 A. X. Xom euxko, Hsp. AH CCCP, OXH, 1951) 
280. °M. ® Ilocrakoscxuil, E.H. Wpuaaexaesa, H.W. Yeaposaw 
Msn. AH CCCP, OXH, 1954, 527. TK AA dueips He, Rieckert;, E. Windies 
miwth, Ber, 71,2451 (1938). 8M. ®. Iloctakospckuil, A.B. BorzqanosBap 
Hsp. AH CCCP, OXH, 1954, 919. 
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Woknagn Akayemuu nayx CCCP 
1958. Tom 118, Ne 3 


PHSHYECKAA XHMHA 
O. B. KPbIJIOB u 4neH-Koppecnonzenr AH CCCP C. 3. POTMHCKUM 


O KATAJIM3E HA MOJIYMPOBOJHUKAX B OBJIACTH 
COBCTBEHHOH IIPOBOJMMOCTH 


Jo cux Nop B paOoTax, NOCBALIeCHHbIX 9JIeKTPOHHOMY MeXaHW3My KaTaulu3a 
Ha MOJIYMpOBOAHUKaXx, KaTaIM3aTOp CUNTaJICA MPHMeCHbIM NMOJYMpOBOAHUKOM, 
B KOTOPOM HOCHTeJIM TOKa, yUaCTBYIOUIMe B KaTaJIv3e (9JIEKTPOHbI HU 3JIeEKTPOH- 
Hble JbIPKH), OOpa3sOBbIBaIMCb C MpAMbIM yuaCTHeM MpHMecHbIX ypoBHelt (1-4). 
B JeHCTBUTeIbHOCTH, MHOrHe OKHCJIMTeJIbHO-BOCCTAHOBHTeEJIbHbIe KaTaJIMTH- 
—ueckHe peakILMH MpoTeKkaioT MIpH TemMlepaTypax, Kora KaTamMsaTOp-nomympo- 
BOJHHK HaxOMMTCA B OOsacTH CcoOcTBeHHOH mpoBogumocTu. Tak, Hampumep, 
OKHCb xpoma Cr,O3 ynoTpeOiseTcCA B Ka¥eCTBe TEXHHYeCKOrO JeruApupyroulero 
KOHTaKkTa mipH 500—600° (°), T. e. B OOmacTH co6cTBeHHOM mpoBosumocrty (°). 
BecbMa BepOATHO MpeoO/laqanve COOcTBeHHOH mpoBowumoctu y Cu,O, KoTopaa 
{IPHMeHAeTCA B KaveCTBe KaTaJIM3aTOpa OKMCJICHHA MpOMMeHa B AKPOJIeHH IIpH 
Temmepatype okowlo 300°. OnemeHTapHblit repMaHHit, ABIAIOWIMIicA 10 JaHHbIM 
apropos u B. M. @posioza (*), KaTasM3aTOpoM Jeruspuposanua mpu 200—300°, 
pa6oraeT TakxXe B OOslacTH COOcTBeHHOK mMpoBoxumocru. II peob1ananue co6cTBeH- 
HOH MPOBOJHMOCTH O4eBHIHO BO BCeX CJIy¥aAtX BbICOKOTeMMepaTypHOro KaTa- 
JJH3a, B UWaCTHOCTH IIpH YTlyOOKOM OKHCJIeHHH yruleBOOposoB, KOHBepcHH 
MeTaHa H Jp. 

IIpu ToxecrBe MexXaHH3Ma MepBHYHOrO akTa B3aHMOfeMCTBUA NoMyMpo- 
BOMHHKOBOTO KaTaM3aTopa c cyOcTpaTOM KaTaJIv3 B OOslacTH COOcTBeHHOM 
MIpOBOJUMOCTH JOJKEH BO MHOFHX OTHOIMEHHAX OTMUYATHCA OT KaTaJIu3a B OOWIa- 
CTH TIpHMecHOH MpOBORMMOCTH, H PA MOMOKeHHH, CNPAaBEAJIMBbIX WIA MOcMey- 
Hero, JOJIKeH YTPaunBaTb cBoe 3HaueHHe. JA KaTau3a B OONacTH COOcTBeHHON 
MPpOBOAMMOCTH JlOJIKHA ObITb XapakTepHa: 

1) cma6aat 3aBHCHMOCTb KaTa/IMTHYeCKOM AaAKTMBHOCTH OT «CTPyKTYPHO- 
YYBCTBUTeCIbHbIX» CBOHMCTB: KOJIM4eCTBa HM XapakTepa BBeJeCHHOM MIpHMecH HU 
mpeAbIcTOpHn oOpasila; 

2) CBA3b KaTaJIHTHUeCKUX CBOMCTB Cc ero CYOCTAaHUMOHAJIbHBIMH, B OTIMUHE 
OT MIPHMeCHbIX, CBOHCTBAMH, B MepBYIO OUepeb C 9HEPreTHYeCKHMA YPOBHAMU 
BaJICHTHbIX 3JICEKTPOHOB aTOMa H pa3MepaMH HOHOB, a Yepe3s HHX C MONOKe- 
HHeM 3JIeEMeHTOB, OOPa3YIOWIMX KaTasu3aTop, B MepwosxMueckolt cucreme Mex- 
TesleeBa; . 

3) BbITeKalollad OTCIOa CBA3b KATAJIMTHYeECKUX CBOHCTB C WIMpHHON 3ampellleH- 
HOH 30HbI MOympoBomqHHka U u BxoxKeHHe B ypaBHeHHe CKOPOCTH KaTaJIHTH- 
uecKOl peaKUMM B KayecTBe CyllecTBeHHOrO MHOKUTeIA exp (—U/2 kT); 

4) OobUIHe 3HAYeHHA MpeIKCNOHCHUMAIbHOrO MHOXKUTEIA; 

5) criaxkuBaHve pa3uuni MexKy fN- MW p-NOJyMpOBOMHUKaMH, evarollee 
MaJIOBEPpOATHBIM HaJIM4ve B STO OOMACTH CHeMMpUKM B HX KaTa/MTHYeCKOM JeH- 
cTBuH. OrmeTuM, 4TO NO CyIeCTBYIOUIMM MpefcraBuieHusaM (8, °), MoMyMpoBoy- 
HUKaMM C MHHHMaJIbHO BemMunHOH U wm MaKCHMaJIbHOH COOCTBeHHOM MpoBo- 
MMMOCTbIO IPH HH3KHX TeMMepaTypaX JOJKHBI ObITb NOMYNPOBOAHHKH C KOBa- 
JICHTHOM CBASbIO, B UACTHOCTH, aTOMHbIe MoynpoBosuuKn: Ge, Si u ap. B On- 
HapHbIX CO@AMHeCHHAX IWMpHHa 3allpellleHHOM 3OHbI TeM y2Ke, YEM MCHbINe pas- 
HOCTb 9ACKTPOOTPAaTebHOCTelt Z/IeEMeHTOB, BXOJAMX B OMHapHoe TBepsoe 
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Teo. CyulecrByeT Tak?Ke 9MMMupHuecKad 3aBHCHMOCTb U - * const Mex AY) 
LIMpHHOM 3anpellleHHOl 30HbI H MaeKTPHYECKOH MPOHHUAeMOCTbIO ¢, KoTopad,., 
Kak H3BecTHO (2°), Tak2Ke OTHOCHTCA K CyOCTAaHUMOHAabHBIM XapaKTepHCTHKaM} 
NOJLYMpOBOHHKa. a 

Viceneqopanue, mpoBpefseHHoe aBTOpaMH, COBMeCTHO C E. A. ®oxunony 
(41-18), no KaTaJIMTHYeCKOMY pa3JIO%KeHHIO USOMpOMHNOBOrO CiMpTa Ha 6uHap-): 
HbIX CcoequHeHHAx: ZnO, ZnS, ZnSe, ZnTe — MosBo/IAeT MPOCeMHTh 3a Xap 
pakTepOM M3MeCHeHUA KaTasMTHUeCKHX CBOHCTB C H3MeHeHHeM cpu3vuecKHXx)) 
XapaKkTepucTHk B STOM rpylme pOsCTBeHHbIX COCAHHEHHH. B tra6m. 1, Hapanyy 
C HalMMM KaTasIMTHYeCKHMM JlaHHbIMH, MpHBeeHbI SJICKTPOHHbIe XapakTepH- fj 


. —16 
CTHKM STUX COeCMMHeHH, B3ITbIe M3 WHTepaTypbl (** *°). i 
TlomyyeHHble JaHHble Moka 


J 1 3 i 

Asp a 3bIBaIOT Pe3KHM POCT KaTaJIHTH4 

Vismenenua cpoticts B page ZnO — ZnTe yecKoli AaKTHBHOCTH MO OTHOILIe- Hi 
HMIO K JlerHPpHPOBaHH!O 3078 

| Ag | £98 | Znse| ZnTe ponMOBoro ciupTa MpH meq 

pexoge ot ZnO k ZnTe. OgHO-w# 

Qegpe aa, der eEeney BPeCMeCHHO CHHMKalOTCA SHEPruay 
JeruipHpoBaHus, . 
KKaa|/MOJIb 25—46 18—4M4 15—22 — akTHBalluu eru pu poBaHkug, | 


eg en IIpH ee CHJIbHOH 3aBHCHMOCTHE 


KKas|MODb Ser hel) EPR s 3 OT 3aNOJIHeHHA, M UHTepBaule 
AurepBa Temnepa- TeMilepaTyp, B KOTOPOM H3YyUa-p 


Typ, B KOTOPOM H3y- f 3 | 
asqOKeHHe ach eaKkUHa. Hepruioll 
ena 120-125] 100—170 | 20-140} 20—100 peels ie 
: aKTHBalMH erHApupoBaHuall 
a3HOCTb 3JIEKTPO- I 
otpuuatembuoctet Ax | 2,4 ig 1,0 0,7 cnupta Ha ZnTe He yaJlOCbhe 


H3Me€pHTb H3-3a ObICTpOro OT=0 
paBJleHHA erO MOBepXHOCTH.? 


WWupwna sanpeusen- be 
Hott 30HbI U, 9-B 3,2 3,7 2,6 0,6 


TlusnexTpHyueck an 


IpOHMUaemocTb € 8,22 9,7 i 18,6 OyHakO KOHCTaHTa CKOpocTH» 
Paccr. Me — X, A | 1,968] 2,34 2,45 2,63  peakunH Ha ZnTe, paccun-p 
peopnea TaHHad Ha e€HHHWLY NMOBepxXHOo-— 

(chasteput) CTH, pH OAHOH HW TOH we TeM- 


mepatype (20°) 6niia li- 

Hel Mepe B 600 pas Ooubuie, uem Ha ZnSe. Cre aa 
KaTaJIM3aTOpOB Oblla HU3KOl, IIpHYeM NpOWeHT eruApaTalHH CHE KacA npn 
nepexoye ot ZnO xK ZnTe. . 
PaccmMaTpHBanA H3MeHeHUA Apyrux cBolicTB B pay ZnO->ZnTe moxHO BU-E 
eTb, YTO OMHOBPEMCHHO C POCTOM KaTaJIMTHYeCKO AKTHBHOCTH pacTeT AH91eK-f 
TPHYeCKAaA MPOHMWaeMOCTh €, YMCHbINaeTCA PasHOCTh deKTPOOTPHLaTebHOCTEN | 
Ax, BbluncieHHad mo [layauury (*’), 4 wupuna 3anpemeHHoi 30H U. Uckmw-fi 
yeHne coctaBsaeT ZnO c U=3,2 9-B, Menbuleli, uem y ZnS, 4TO MoxeT G6bITb CBA- 
3aHO C ero KPUCTaJIM3alnen B pellleTKe BIOPIMTa, BMeCTO pellieTKH WHHKOBOH 
OOMAaHKH, B KOTOPOM KPHCTaJM3yIOTCA OCTaIbHbIe TPH CcoequHeHuA*. Katanusil 
mpoTekaeT B TeMIlepaTypHOK OOMaCTH, Kora m0 Kpalineli Mepe TPH H3 H3yueH-F 
HbIX OuHapHbIXx coequHenun: ZnS, ZnSe u ZnTe — Haxogatea B O6macTH CobcT-b 
BeHHOM MpoBosumocTu **. 
ORHOBpeMeHHO C pocToM Jernjpupyroulell aKTHBHOCTH pacTeT llapaMmeTp |: 
pellleTkH CoequHeHHa ZnS, OLHaKO 9TO M3MeHEHHe MPOTHBOMOMOXKHO NO Hampas-| 
JleHHI0 TOMY U3MeHeHuIO, KoTopoe A. M. Py6unureitu, C. Pr. Kymuxos, A. A. Iy- I 
nop u H. A. [I[pn6nirkopa ('8) nocrynupopanu qa peak JernipupopaHna t 
CHUPTOB H3 TeEOPHH MYJIbTHIMIETOB. . 
TakuM o6pasoM, JI HCCeOBAHHbIX OuHAapHbIX CoeqMHeHUl HaGmonaeTca} 
MpOcTaH KOPPeJAMMA MeXKTY WHPHHOH 3ampeuleHHOl 30HbI H KaTaMTHUeCKOL » 


Crporo ropops, coo6paxkeHusi O 3AKOHOMEPHOM H3MeHEHHH MOAYMPOBOAHUKOBBIX CBOLCTB B 
MpH 3aMe€He OAHOTO M3 S/CMCHTOB B COCAMHCHHH MIpMMeHUMB! JIMIWb K BelecTBaM C OJMHAaKOBOli |e 
CTpyKTypou peierKu. 
Ilo qannpm (1%) c yBenuyenvem qucnepcnoctu ZnO B o6mactu 0—200° takxe npu6mu- i 
*KaeTCH K COOCTBEHHO MpOBOLAIMeH. , 
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aKTHBHOCTbIO. PKelaTesbHO MpoBeseHWe TaKHX COMOCTaBeHHH HM AWA pyrux 
rpymn coequHenni. 

B 3akJ04eHHe OTMeETHM, TO 3aBHCHMOCTb KaTaJIMTHYeCKOH AKTHBHOCTH 
MOJIYNPOBOAHUKOB OT MOJIOMRKeCHHUA BJICMeHTOB, HX OOpasylOUlNxX, B MepHorH- 
yecKkoH cucteme MeujesieeBa HeJIb3A CUHTATb MOJHOCTbIO HCKJNOUCHHOH M WIA 
o6lacTH TpwMecHoH mpopofzumoctTn. Jina  3eMeHTapHbIX MOJYMPOBOAHHKOB 
¢€ TOMCONOJAPHOH CBxA3bIO rulyOuHa MpuMecHoro ypoBHaA AL, onpesemserca 
cbopmysoH = (*°); 

NS) fide ee 

pl aires 6° yn 

rye m — addekTuBHad Macca JIeKTpoHa, N — KOHUeHTpalluaA mpHMecel, * — 

KOHCTAHTA, T. e. IPH HeOobWux N HalpaBsieHWe H3MCHEHHA KaTasIMTHYeCKHX 

CBOMCTB B pxALY CoeqMHEHHL C pasHO s LOJKHO ObITb TAKUM Ke, Kak U MA Cuy- 

yaa COOCTBeHHOH MpoBomuMocTH. OHaKoO JIA pacnpocTpaHeHHbIxX FOMeONOJIAp- 

HbIX MOJYMPOBOJHHKOB BeHUMHbI AFy) OKa3bIBalOTCA OYCHb MaJIBIMH, a JIA 

NOJIYMpOBOAHHKOB C YaCTHYHO HOHHBIM XapaKTepOM CBA3H MIPHMeHHMOCTb STOH 
(OpMyJIbI He COBCeM sSicHa. 


WucrutyT dusuueckol XHMHH Tloectynua10 
Axkaylemuu Hayk CCCP 9 1X 1957 


UMTHPOBAHHAH JIMTEPATYPA 
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Jloxnxaym AxkagemMun nwayk CCCP 
1958. Tom 118, Ne 3 


PH3BHYECKAA XHMHF 


C. M. CAMOHMJIOB, A. A. CJIMHKMH u A. M. PYBHHIUTEAH 


MCCJIEMOBAHHE ®A30BOr0 COCTABA HW AJICOPBIMOHHBbIX 
CBOMCTB )KEJIE30-YrOJIBHOrO KATAJIM3ATOPA 


(ITpedcmaeaeno akademuxom B. A. Kasancxum 22 VII 1957) 


)Keme30-yroOuIbHbIM KaTasIM3aTop, COCTOAWHH W3 aKTHBHPpOBaHHOrO yrs 
WIM TeHepaTOpHOH MbIIM, MPpOMMTaHHbIX MOCeOBaTeIbHO pacTBopaMH FeS}s 
u NaOH *, mpumenserca 2A JecTpykTHBHOH PHAporeHusallHH apOMaTHyeCKHI 
yrleBOLOpOOB, CMOJbI H He*TAHbIx octaTKoB (* 7°). Jlo cux nop da3s0Bblit col 
CTaB H aJCOpOIMMOHHble CBOMCTBA 9TOTO KaTaJIM3aTOpa He HccIeqOBaHbI. B HacTop 
allel paOore OblJIM MOyUeHbI JaHHble, XapakTepv3ywlue WBa HepadoTaBluM[l 
oOpa3ila Keses0-yrouIbHOrO KaTasIM3aTOpa, MPHTOTOBJIeHHbIX, Kak B pa6ote (°) 
oOpasen, 1 —c 5,6% Fe Ha akTHBUpOBaHHOM yrvie; oOpa3en, 2 —c 10,5% Fe 
Ha reHepaTopHouw mpwiu **. Wx akTHBHOCTb Oblia OeHeHa MO peakIHH aBTO 
KJaBHOrO rHApHpoBaHua 20 r deHosa B MpHcyTCTBHH 2,5 r KaTamM3aTopa B Te! 
yeHHe 3 uac. pu 480° Hu HauaJIbHOM JaBseHuu H, 114 aTM., KaK ONMCaHO B pabo} 
te ('*). Kpome Toro, peHTTeHOCTPYKTYPHBIM H MarHHTHBIM MeTOJaMuH Obl uccset 
WOBaH TakxKe OOpa3el, | nocuie aqcop6unn Ha Hem Hy. Pe3ysbTaTbI OMbITOB NpH-} 
BejleHbI Ha pc. 1—3 u B Tabu. |. . 


Dao mama, 1 


Y [euibHaad NOBepxHocTb S, o6bem nop U, akTHBHOCTb B peaKIHH 
THIPHpOBaHNA *eHOvIa NOL LaBJIeCHHeM H MarHHTHas BOCIPHHMYHBOCTb 
xX mpH 20° xese30 -yrOuIbHBIX_KaTaJIH3aTOpoB 


S. M?|r is * a 
ie) a ° 0 & 
eee a = = BR ge Te = 
Katastusatop ene © gz teal 2 € ne s 
=a S on S 
coe| ca | col eau oan le 
Cee eal Oe | SBE inte | ee = ae 
OG6pasen Ne 4 440 622 0,334 85 2,7 330 5900 
OG6pasey, Ne 2} 185 15) 2,0 57 540 
BocctT aHoBsieH- 
JICHHBDIN Obpa- 
seu, Ne 1 1600 | 29000 


Pas0Bblii PeHTTeHO-CTpyKTYPHbI aHaH3 MpoBORucA B CTaHsapTHbIXl 
NOPOLIKOBbIX Kamepax c Cu K-nauyyenvem (cbusbtp Ni) u Co K,-u3myyenne 
(pumptp Fe). To gzuddpaxunonnoli KapTMHe UccJleqoBaHHbIe OOpasilbl OUT 
He pa3JMyaIMcb MexKy coool. HaliqenHble MexKIVIOCKOCTHBIe paccTOAHHA, 
ObIIM OJIM3KM K MeKIJIOCKOCTHBIM paCCTOAHHAM B CJleyIOUWXx MH AUBH Ly adb- 
HbIX CoeMHEHHAX: NapeSO,, «-Fe,O3, y-Fe,O3, FesO,, B-Fe,O3-H,O (3,14). 

7 


: 


* B autepatype stoT KaTamusaTop uacto o6o3Hauaetca No 10927. 
** Cofepkanne Fe onpeyensnocb no Tnaae6pauzy (4). 
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CTaHOBUTb, KaKHe M3 OKHCJIOB Fe JeHcTBUTeMbHO IpHCyTCTBOBaJIM B HCCcJe- 
MOBAHHbIX OOpasllaxX, OKa3aJIOCb HEBO3MO2KHbIM, TaK KaK BCJIeACTBHe HX 
Ib picoKoit AMCHeEPCHOCTH JupPpakWHOHHBIe KapTHHbI ObWIM HeNOJHbIMH HM He 
honepKann MOCTAaTOUHOTO AJIX TOYHOH MAeHTHpMKAaLHH YHCIa HHH, mpvuem 
lankjlat W3 WMeBLIXcA Ha peHTreHorpaMMaxX JIMHHH OKHCJIOB HW rug~pooKucH Fe 
| ora ObITb C OMHHAKOBbIM OCHOBaHHeM OTHeCeHa K JBYM HJM HeCKOJIbKHM 
t 

| 


13 YUOMAHYTHIX coequHeHHi Fe. Hapsaay c okucnmamu Fe (H Bo3smMoxHO 
-Fe,03-H,O) peHTrenoctpykKTypHBIM MeTOJOM ycTaHOBNeHO mpHcyTcTBHe 
xpuctaummueckoro Na SQy,. 

OTOT BBIBOM XOpowo corjacyeTca Cc pesysJbTaTaMH W3MepeHHsA MarHUT- 
M BOCIIPHHMUHBOCTH y (TaOn. 1), KOTOpbIe NPOBOAMIMCb, Kak ONMCaHO B pa- 
me (2°). 

Jlanupie TaOul. 1 ceMyetT CONOCTAaBUTb C TAO HUHBIMH JAHHbIMH 10 MarHHTHO! 
OCIIPHHMYMBOCTH y TeX COeyMHeHHH Fe, npHcyTCTBHe KOTOPhIX B BHJe OTTeJb- 
OK (basbl ObIIO BOSMOXHO 10 JjaHHbIM PeHTTeHOCTpyKTypHoro aHasu3a, 
VMeHHO: a) (peppoMarHHTHbIX y-Fe,O,; H FesO,, id KOTOPbIX pH Hanps- 
eHHoctH noid H = 2000 9 y-10®§ = 47500, a mpu nepecuete ua | r Fe, 
ooTBeTcTBeHHO, 68C00 x 67500 un 6) napamarHuTHbIx «-Fe,O3 c x- 108 = 20, 


== eS 


OW 
| 
a <x 
| 300 ne 
05 
Ss 
> 
200 
oot 
U Lee Se es et 
ay ! G2 04 06 Q8 0866 efcm? 
0 100 200 J00 °C Ge. 
Puc. 1. TepmMoMarHuTHble KPHBbIe 2Kese30- Pue. 2. M3orepmpl aqcop6unu Toyota u3 
YTOJIbHOTO KaTamMsaTopa: a — cOpasen |; ero pacTBopa B H38coKTaHe Ha 2Kesle3so- 
D — BOCCTaHOBJIeHHbIM ob6pasen 1. 1 — yToOuJIbHBIX KaTamHsaTcpaxX Mp KCMHAaT- 
Harpepanve, 2— oxulaxKeHHe, 3 — BTO- HOH TemMnepatype. /— Ha oOpasiie, 
poe narpepaHne, 4— BTopoe oxXsJlaxKeHHe 1, 2 — na o6pasue 2 


take FeO u £-Fe,O3-H,O (a8 KoTOpbIxX B JHTepaType He NpHBeeHb! 
ouHbIe 3HaueHHaA y). M3mepenua noKasasiM, 4TO 3HayeHHA Y¥ OOpasuoB | u 2, 
baccuHTaHHbIe Ha | r Fe, exaT Mex LY COOTBETCTBYIONWMMH 3HAYeHHAMH Js 
-Fe,O; u Fe,0, u mua «-Fe,O3, FeO, B-Fe,O3;-H,O. M3 toro daxta, aro 
€pMOMarHHTHadA KpHBaA OOpasya | Oplia NOMHOCTbIO OOpaTuma, culeqyeT, UTO 
eTasIJIMUeCKOe 2KeNIeE3O0 B HEM OTCYTCTBOBaJIO, TaK KaK IPH HarpeBaHHH OHO 
lOJ2KHO ObIIO Ha BO3RYX€ OKHCJIMTECH, H B pesyJIbTAaTe H3MeHHAaCcb Ob! 7 
Opasua 

1. Cka3aHHoe mOJTBep»xyaeTca yMeHbIUeHHeM B 1,0 pasa y BoccTa- 
OBJICHHOrO OOpasiia 1 mpH ero OKHCeHHH Ha BO3yxe (cM. puc. 1). 

TakuM O6pa30M, pe3YJIbTaTbI IPOBe/eHHbIX HaMH oMmpeseseHHi (basoBoro 
OcTaBa H Ma@rHHTHbIX CBOLCTB OMpoBepraioT cyeaHHble B padorax (?,°) yKa- 
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3aHHA, UTO %Kele30 BXOJMT B. cocTaB’ HepaOoTaBlllero %ReMeZ0yrOJbHOrO KaTé 
JIM3aTOpa B Be TOJbKO OMHOTO COeAHMHEHHA: Fe (OH)3 usu Fe (OH):. B He 
paOoTaBileM KaTaJIM3aTOpe COMep»KHTCA CMeCb Mapa- H (peppOMArHHTHBIX OKHCJICF 
*Kewslesa H, BO3MOX%KHO, B-Fe,O3-H,O. EcrecTBeHHo, 4TO B yCJIOBHAX PHAPOMy 
Husauuu (480°, 300—700,aTm. H,) B OTCYTCTBHe CePHHCTbIX COCHHCHES 
OKHCsIbl Fe JOJKHbI BOCCTaHOBHTbCA JO MeTAaJIJIa; B IpHCyYTCTBHH B CBIpEle 
CePHHCTHIX COeMHeEHHH . JOJKHO HMe€Tb MeCTO OCepHeHHe Pe. ) 

Vzorepmb! acopOuun Toulyoua m3 ero pacTBopa B M300KTaHe (X) H comepxK| 
HUA TOsMYOsa B alCOpOIMOHHOM OGbeMe KaTasMsaTopos (A) (puc. 2) H3MePp AJM) 
IIpH KOMHATHOM TeMMepaType, KaK OMMCaHO B paoote (7°). Yfenbuaa MIOBEP. 
HocTb S OblJia BbIuvCMeHa (TaO. 1) HCXOAA H3 MOJIEKYJIAPHOH IMVJIOWaKH 
tomyona 50 A?. Ms0repma agcop6unu napos N, pH TemMepatType »xHKOrO Ne 
6blla U3MepeHa Ha OOpasute 1, Kak omMcaHO B paOore (*’), H NoKa3aHa Ha PHC. : 
BMecTe C paciipeyleseHuvem OObema Mop sTOrO OOpa3ila NO adPpeKTHBHBIM palH | 
caM. ComocTaBsleHue aCOpOWMOHHbIX CBOHCTB KaTaJIM3aTOpOB C pe3yJIbTaTaM! 
THAPHpOBaHHA (PeHOo/Ia MOKa3sbIBaeT, YTO MO CTeMeHH MpeBpallleHuA Oosee akTHY 
HbIM Obl OGpazsex, 1, S KoTOporo, onpesemeHHad MO akcopOmuu Tosyoua (pal) 
Mepbl MOJIeKYJIbI KOTOPOTO OM3KM K pasMepy MOJieKyJIbl (PeHOsa) B 2,4 pay 
Goble, uem S oOpasua 2. TlockopKy B padore (°) ObIO MOKasaHO, 4TO aKTHE) 
HOCTb 2Ke1e30-YrOJbHOrO KaTaJIH3aTOpa BO3pacTaeT C yBeHYeHHeM COepxKy 
Hua Fe TombKo No 4—5%, mocae vero JambHelilee yBesMYeHNe CONepKaHt 
Fe Ha aKTHBHOCTb He BJIMAelt 
pa3JIMYHA B AKTHBHOCTH OOpaie 
woB 1 4 2 He 3aBHCeM OT pal” 
JIMYHOFO COJepxKaHUs B HUX Fi 

VM36upatesbHOcTb JeHcTBIP 
o6pa3uos | u 2 Oba OMHAaKiA 
BOH, KaK 9TO BHJHO M0 pacxo,’: 
H,. OrmerumM, 4TO OH 3HauiE 
TeMbHO (B 2,7 pasa) MpeBbillile 
pacxoy H,, norpeOuplt ai) 
BOCCTAHOBJIEHHA (peHoula B Oe} | 
301, YTO yKa3biBaeT Ha OOp|O 
30BaHHe B IIpPHCyTCTBHH 
J1€30-YrOJIbHOTO KaTaJIM3aTojfE 
He TOJIbKO aPOMATHYeCKHX, 1) 


04 06 08 10 W Oonee OoraTHIxX BOLOPOACK 

P/p. yruleBoqopolos. STH pesyule 

Puc. 3. H3o0repma agcop6unu (a) napos Nz npx —196° ete lara ee 
Ha 2Ke/1€30-yTObHOM KaTaJlM3aTope (o6pasey, 1)({— 8 CBASH C MPOTHBOPeCdMBBINE 


akcop6uua, 2{— qecop6una) uw paccuntanHoe no Heli JIMTepaTYPHbIMH aHHBIMy (‘, ? 
pacipegemenue oObema mop (6) o6pasya | mo abek- 0 H30HpaTeIbHOCTH elicTBIh 
TESTE eee Ke e30-YFOJIbHOFO KaTasIu3aTe 

pa B peakUHH TrHuqpHpoBaHis 

benoa. MoxkHoO OTMeTHTh Take, 4TO pe3yibTaTb, MOyUeHHBIe FF 
HacTOAmeH padote, NMOATBepxKAalOT HM AONONHHOT pesybTaTHI padoTEl fe 
(B Koropow S xatTau3aTopop He ompesenamacb) Oo BIINAHHM BeTHUnEP 
yAeIbHOH MOBePXHOCTH HOCHTeA Ha AKTUBHOCT OOcyxaemoro KaTamusaToplt 
S o6pa3ua 1, onpeyeneHHaa no aqcopOluH TOJyona, MeHbIle, em 110 alcopOm)) 
2, TAK KaK B 9TOM KaTamusaTope OOMbIIOH OObeM 3aHHMaIOT YAbTPAaTOHK & 
mloppt (cm. puc. 3). 1 
Axcop6una H, Oba mpopegena B BUXe Cepun NocseqOBaTebHBIX OFBITOB Ih 
OHO M TOH 2Ke HaBecKe OOpa3ia | npu 400° u mocrosHHom ZaBneHun H, 740 0 
pT. CT. BIWIOTh AO MOMHOTO HacbIleHHA Ha YcTaHOBKe, aHaJOrMyHol OnMCaHHI 
B padote (*%). Tlepen KaKabIM ONBITOM KaTamu3aTOp oTKauMBaca Ty) 
400° B BEICOKOM BakyyMe. B nepBom onbite KaTamusatTop mormoTua 15,9 cm?) 
(HxTq) H,, B Mocmenyroujux, KOTOpHIe XOPOlIO BOCIPOM3BOAMJINC |i 
4,8 cm?/r (arg). ; 
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_ IIpunss w, aroma H npn 400° pasnofi 6,1 A? (%), Haxogum, To momlarb 
noBep XHOCTH KaTasIM3aTopa 1, aKTHBHad K OOpaTuMoli xemocop6umu Hy, np 
400°, papHa 16 m?/r, uro cocraBasner oKono0 3% S 9Toro oO6pasila, onpeeeHHOL 
110 HM3KOTeMIepaTypHOH afcop6mun napos No. 


| MuctutyT opranmueckoli xumuu um. H. JI. 3ennucKoro Tlocrynuso0 
Akajemuu nayx CCCP 12 VII 1957 
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MOU 0B, A.M. Py6unwreiin, Map. AH CCCP, OXH, 1958 (B meuatu). 17 C.M.Ca- 
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Jloxaagp Arxagemun nayk CCCP 
1958. Tom 118, Ne 3 


Axanemuk A. H. ®PYMKMH u Lf. A. TEQOPAA3E 


KWHETHKA HOHH3AUUN MOJIEKYJIAPHOLO XJIOPA 


Hamu 6pbiuia uccleqOBaHa KMHeETHKa MIpollecca IJIEKTPOBOCCTAHOBJIEHHA XJIGR 
pa Ha BpallaiollleMCA IWIaTHHOBOM JMCKOBOM 3JIeKTpoze. INeKTPON mpeAcTaBAate 
coOoOl M1aTHHOBYIO IpOBOOKY, 3aKPeNJICHHY10 B JIATYHHbIM CTepAKeHb U 3aNanle 
HyIO B CTeKsI0; Mocie cTauHBaHHaA TOpla MO yYeHHOrO TakHM o6pa3o%s 
WHIMHIpa OOHaKaslacb MOBeEPXHOCTb MPOBOJIOKH MCKOOOpasHOH opMbIE 
TlopepxHocrb aeKTpona coctaBisasa 0,78 Mm”. Xs1op MOMYYAIICA 2CKTPOH3O% 
15% HCl u upompipasicad mpomycKaHueM yYepe3s UCCeYeMbIM PacTBOp; aHC 
JOM B SJIeKTPOUM3epe CYA TWaTHHO-powueBad NpoBosoyKa. MccenyeMbhye 
3JIEKTPOA Nepex pa6oToH aKTHBHpOBaJICA MHOFOKpaTHOH CMeHOM MOTeHWMasOe 
ot + 1,8 go — 0,1 B no H. B. 9. B pacrBope 0,05 N HCl. Ilepex cuatnem Kak Loy 

TOUKH MOJAPH3aWMOHHOK KpYil 
BOH 3JeKTPOX NOLBeprasica Keli 
TOAHOU NOMAPH3alHH JO NOTeH| 
Halla BbILeIeHHA BOROpoTa 
TeueHHe 3 ceK. SaTeM Ha 3J1eK1BI 
po, HakJlaqbIBalocb 3Ha4veHHe 
MOTeHWMasla, KOTOpoe mommepiy 
XKHBaJIOCb NOCTOAHHBIM B TeuEy 
Hue 15 cek., Mocme uero rf) 
KCHPOBaJlacb CHJIa TOKa. Takaleé 
. MeTOQHKa paoorbl Oblia BbI3BEGl 


200 100 = 0 00S «200 800 400) 00 Mb Ha Te€M, YTO CHJia TOKa Ip’ 
7 1, - JJaHHOM TOTeHIWMasle He OCT 


p Lo BaJlaCb MOCTOAHHOH BO BDeMe i 
uc. 1. [lomapusalvoHHble KpHBble HOHH3ALHH UH BbITE- all 
neHua Xsopa 3 pactsopa 0,023 N HCI-+0,6 N HCIO,. 24» & WocTereHHo ‘ona. Tie 35 
m = 1500 06/mun. es 1 aTM. yn, — lepenanpsxeHHe NacCHBaUHH 3JeKTpOsa. ep 


KaTOAHOFO Mpolecca HOHUSALMM XOpa, yn, —Nepena- HAalNpAAKeHHe PeaKIMH BOCCTE® 


IipaxwKeHwe aHOAHOrO Mpolecca paspsna uoHoB Cl HOBJICHHA XNOPa Yr ONPeMess ) 
JIOCb N10 OTHOIMeCHHIO K TWJIaTYe 


HOBOMY 3JICKTPOy B TOM xKe PaCTBOPe, UCHOIb3OBaBLIEMYCA B KaudeCTBe PaBHCe 
BeCHOrO XJIOPHOrO MIpH aTMOciepHOM JaBeHHu xXJIOpa. 

Bpvio HalifeHO, YTO IPH He OYeHb BBICOKUX MepeHalpAXKeHHAX Cua TOKIP 
MOHW3allM XJlOpa 3aBUCUT OT TOFO, H3MeHAeTCH JIM HallpAxKeHHe OT Gosee aHOsN 
HbIX NOTCHWMaOB K Oosee KaTOAHbIM WIM B OOpaTHOM HanpaBsenun. IIpu stonp 
CCIM HATH OT Oosee AHOAHHIX NOTEHILMAJIOB K OOsee KATOAHBIM, KPHBas MpOXoZUe 
HWKe, UCM KPHBaA CHATAH MPH OOPaTHOM XOJle, HO pH LOCTAaTOUHO BBbICOKOSE 
nepeHalpsxkeHuH O6e STH KpMBHIe CMBaloTca (puc. 1). Ouesugno, To mp . 
JOCTaTOYHO BbICOKOM KaTOAHOM MepeHalps2xKeHHU PeaKIHA WH B CuTyUae MeHED! 
AKTMBHOFO SJIeKTPOJa HaCTOMbKO YCKOPAeTCA, YTO AUMUTHPyrouluM daKkTopole 
CTaHOBHTCHA Audpy3sua Xopa K NOBepXHOcTH seKTpoga. Kpome toro, npu Ad! 
CTHXKCHHH JOCTATOUHO BbICOKOTO KaTOAHOTO NepeHalpaAxKeHUA C MOBepxHOCTe 
SCKTPOMa CHUMaeTCA acopOupoBaHHbI KUCMOpOA, KOTOPHIli ABIAeTCH NpHUKe 
HOH CHW KeHHA AKTMBHOCTH MWIaTHHbI, YTO OOMeryaeT OCTMXKeHHe MpelesbHOlE 
BeMYMHbI LH@py3HOHHOTO TOKAa. i 

Besmunna mpeteta Toka peaKI[MH MOHH8AaIIHH xJOpa, jocTHKUMOrO MPH 
OOuIbINMX 7x, B CorjacHH c ypapHeHuem B. TI. Jlesuua (1) IPpONOpUHO Ha JIbH 
930 


| 


/m, rhe m— eno O6oporoR B ceKyHAY. OAHaKO MPH He CAMIUKOM BbICOKUX 
lepeHallpA2KeHHAX, HallpHMep, pu yp, = 40 MB, TOUKH, BbIpaxkaloulMe sHayeHHe 
WIOTHOCTH TOKa i, yxKe He sOwKAaTCA Ha 
IpAMY10, IIPOXOJAMLyIO Yepes Hayao KO- 
pAwHaT (pHc. 2). B stHx ycmoBuax, Kak 
bIJIO MOKa3aHO B (*), SKCTpanouMpysA 3a- 
ucMMOocTb 1/i or 1/Ym ua GecKoHeuHoe 
HAUeHHe 71, MOXKHO HaHTH BeJIMUHHY KHHe- 
WUECKOLO TOKA foo, BbIPAKAIOULYIO CKOPOCTh 
eaKILHH IPH HEH3MeHEHHOH MpOXox eHveM 
OKA KOHICHTPalWH pearupyloulero Belle- 
TBa (OTpesok AC Ha puc. 2). Kak 6nIsI0 
10Ka3aHO B TOM 2Ke paooTe, NO BeJIMUHHE 
THOMeHHA AB/BC umeercs BO3MOXxKHOCTD 
eNaTb Sak JIOUeHHe O TOpAAKe aeKTpOL- 
io peakuun; 3fecb BC =i,,, — 3HaueHHe 
fOKa Ip 1 = mo, T.e. pW 3HayeHuU ™m, 
IpH KOTOPOM IipefeJIbHbIH TOK uddy3un 
Be) He RAB Ely leo. Benwunna ig abe Puc. 2. SaBvcCHMOCTb MJIOTHOCTH TOKa 
HOOOM 171 MOXeT ObITb HalifleHa MpoBeeHHeM Vor 310 
HOHH3alu Xopa oT VY m mpH n,—40MB. 


acaTeJIbHOH K KpuBoli i, Wm B Hayase Coctas pacrsopa: 0,1 NV HC! 4 1,9 NV 


Maem é 


OOD AMHAT. H2SO« 
VU AB leg — ! ny i 
3 COOTHONIEHHA Be =—> , odo3sHayan AB/BC uepe3 x, BbITeKaeT: 
Mo 
CP _cP 
<=, (1) 
Cs 


Ne p —lopayok peakunu, C — KOHMeHTpalua B rlyOuHe pacrBopa, Cs—KOH- 
eHTpallua Y NOBePXHOCTH IJeKTPOJa IPH Npoxo*KJeHwA TOKa IPH m= Mp. 
g M3 (1) caenyer: 


let) 
i la ae 


Iga, 


140 


120 x 
CorjacHo ypaBHeHHam uddby3sHouHHoH 
100 KHHeTHKA, 
iS Cc = ig 4 Leg ail 
80 C, ra ig = Ling Loo Sine 
AC 1 
60 = —* = =e 3 
ae ele (3) 
#0 3 (2) u (3) cmenyer: 
Cg IS 8 e AIG. O87 Ys (2) u (3) AY 
gl / ear 2) (4) 
Ae P= eee toto 


uc. 3. SapMcHMocTb morapudMa CHVIbI 2 
oKa HOHM3aluM Xopa OT eae V310xKeHHbIM BbIBO], NpaBuJleH TOJIbKO 


U1 7), MPH pasHbIX 3HAeHHAX 9,. B MIpeANOO2K HHH , yTO IIpu mM >tMo eee 
—, = 1,073; 2— 9, = 1,087 8; POCTbIO oOpaTHOH peakIMMH MOXKHO TipeHeo- 
=o,=1,102 3; 4-9,=1,115 3, pe%b NO CpaBHeHHlo cO CKOpocTbio MIpsa- 
—9,=1,141 8 (moTeHuMaJbI M0 H. K. 9. MOH, a IIPH MaJIbIX Mm, KOra NOUAPHS all A 
€3 BBEJEHHA NOMpaBKH Ha muddy3uoH- MMeeT UHCTO KOHILCHTp allLHOHHbIA Xapak- 
HbIM MOTeHIM a). Mou DY) N HC1O4 Te; ycTaHaBJIMBarolleecA pu ompeye- 
JIGHHOH NOApH3aluH y MOBepXHOCTH 

lekrpofla s3Hauenne C ObIJI0 6bl MaJlO MO CpaBHeHHIO C HCXOJHbIM. OTH 
peqnOJIORKeHu A MOryT ObITb peaJIM30BaHbl TOJIbKO eCJIM Vp HE CJIMLIKOM MaJioO. 
ak BUYHO M3 pHe. 2, AA cmyyad peakUMM MOHMSAIMH XOpa OTHOUICHHE: 
8* 53h 


x — AB/BC 6nu3ko K eluHute, cleqoBaTebHO, CoracHo ypaBHenuio (4), peale 
IMA HOHU3AIMM XOpa ABAeTCH peakiMeH MepBoro MopAAKa MO XOpy. i 

Tlepppili nopaqoK peakituu 0 XMopy Obi TakxKe NOATBEPK eH OMpeedeHHy 
3aBHCHMOCTH KaTOJHOrO TOKA ig OT KOHUCHTPpaluH XOpa NPM NOCTOAHHC] 
noTeHHaue. 

InekTpoAHI Mpowece HOHMZalMH XMOpa MOxXKeT OBITh pasMOXeH Ha NOCIH 
JlOBaTeJIbHbIe CTaHU, HanpuMep, CJleqyouluM oOpasom: 


Clg cine 


2Clane + 2e = 2Cl- 


Ecam neppad craqud ABsJIAeTCA Me(IeHHOM, a BTOpad OOpaTHMOH, TO AA NP) 
ecca HOHH3allUM XIOpa BMpeANOMORKeHHH OMHOPOAHOCTH UM MaJOrO 3alOJIHeH yy 
MOBEPXHOCTH 3JIEKTPOLa XJIOPOM OJKHO ObITb IPHMCHHMO ypaBHeHHe, analy. 
rHuHOe ypaBHeHHI0, BbIBeeHHOMY MPH MOAOOHIX JOMYULeEHHAX AIA Mpouecy 
MOHH3allMu BOMOpoa: 1) 


Rae ie \\ 
tn = — 5p In(1— 7). 


Vs (5) BbireKaeT, uTO BeMUMHAa 7 He MO%KeT MpPeBbICHTh 3HaYeHHA TOKAa OOM) 
Ha cragqun (a) ip; CIEMOBATeJIbHO, MOM2KeH CYULECTBOBATb MIpeebHbIH TOK HORRY 
3allMM, BeIM4HHa KOTOPOrO OMpesemAeTcCA CKOpOCTbIO AMCCOWMalMH MOeKyh 
xopa. Kpome Toro, He nowyuaeTcaA JMHeHHOM 3aBHCHMOCTH Mexky MepeHalpes 
2KeHHeM MW JOrapHdMOoM KaTOHOrO TOKa. A 

Onuako, eC OTOXKUTb Ha OCH OPAMHAT BeMUWHbI TepenanpsAKeHHA, 
Ha ocH aOciucc — NorapHibMbl CHJIbI KaTOAHOrTO TOKa, NosyyeHHOH myT@ 
SKCTPAanOAWHM OMbITHbIX JaHHbIX Ha M= oOo, T. €. COOTBETCTBYIOMNeH Her 
MeHHOM KOHIeHTpauuu xopa B pacTBope, TO Mexyy Igi HU yp, Ip YR, > 508 
waOsiofaeTca  JIMHeliHad 3aBMCHMOCTb C YIrJIOBbIM KoapduyHentoM 85 yy, 
KOTOPad MOXKeT ObITb MpoBepeHa NO Yr, = 150 mB. ' 

V3 (5) ceayer, uTO MMOTHOCTh KaTOZHOrO TOKa pH aHHOM NepeHantp 
XKeHHH He JOJKHaA 3aBHCeTb OT KOHUeHTpalun Xsmop-MoHoB [Cl], Tak Kip 
TOK OOMeHa i, MOJIHOCTbIO ONpeesAeTCA KOHMeHTpallHe xsopa. Ec u3MeHs@ 
PaBHOBeCHbIH NOTeHLUMad 9eKTpONa, H3MeHaa [Cl-] MpH NOCTOAHHOM KOH 
TpalluH xXslopa, TO BCe TOUKH, BbIparKalollMe MIOTHOCTH TOKa UpH ompepii 
JIGHHOM TlepeHalips2KeHHH WM pasHbIxX 3HayeHHaAX [Cl], MoumKHbI coBMayaTb. K 
BHUHO H3 puc. 3, ONbIT He NOATBepxXMaeT 2TOrO BbIBOMa, BbITeKaloULero fh 
NPeMNOOKeHMA O 3aMeAJIEHHOCTH MepBO cTaHH U, YTO OCOGEHHO CyMeCTBES 
HO, H€ 3aBHCAUerO OT JONOJHUTeIbHbIX JOMYULeHHH O COCTOAHHH MOBepxtiE 
CTH 9JIeEKTpORa. 1 | 

Ecam mpeQm00%xUTb, TO JIMMHTHpylouleH cTaqveli aABJIAeTCA MpOLe 1 


TaMa, TO NO TeOpHH 3aMefeHHOrO pa3spxaa JIA KaTOAHOrO Mpowecca TI, 
MOCTATOYHO BbICOKOM 3HaYeHHH yz WH NOCTOAHHOH KOHIWeHTpalluu XOpa Romi 
ObITb CpaBeAIMBO ypaBHeHue: 


© = const —= RE ini. 
' aF 


rte © —NOoTeHunad IIeKTpPOa. Y UHTbIBAaA, TO Yr= 8, —%, PAE 0, ay - 
HOBeCHbIH MOTeHU HAJ IIEKTPOMa, MOJTYUUM: 


Mn = const + 9, + = ling: 


Vis (6) u (7) culefyer, uTO B Culy¥ae NpaBHYAbHOCTH BTOporo MpeqMoNO*KeRe 
MexKy sMorapHMOM MOTHOCTH TOKa M MOTeHIMaJIOM MIM Mepenanps2KeHY 
WOJUKHa CYU[eCTBOBaTb JIMHeliHaA 3aBHCHMOCcTb. Kak yKa3bIBaJlOCb BbILIe, OFf 
NOATBepxKlaeT STOT BbIBON. 13 (6) u (7) clenyeT Takxe, UTO Np M3MeHEHUH | 
M MOCTOAHHOM KOHWeHTpPalMM XOpa MOAPM3alMOHHble KPUBbIe JOMKHBI Ch 
BaTbCA, CCM Ha OCH OPAMHAT OTMaraTb NOTeHIMal 2eKTPOa, H pacxoquT'} 
Dod 


If, OlbIT HOATBEp*KLaeT U ITOT BLIBOA, KOTOPHINi coxpanser CBOIO CHJIY HegaBHcu- 
ho OT KaKHX-JIHOO JONYUIeHHHH O COCTOAHHH 
MOBEPXHOCTH 3JIeKTposa. 
HesaBucHMOCTb IJIOTHOCTH TOKa IIpu 
f3aaHHOM 9 OT [Cl-] woKa3piBaer Heo6- 
WpaTHMOCTb cCTayuH COOcTBeHHO HOHH3a- 
WWM, OLHAKO M3 JonyuleHua 06 oOpaTuMmocr u 
icraqun (a) BbITeKaeT, 0 KpaliHeli Mepe B 
Wclyuae OHOPOAHOKH cma6o 3anouHeHHO! 
MOBePXHOCTH, NOJIOBHHHBIN MOpAOK peak- 
yuu 0 Cl,, B TO BpeMA Kak Ha omblte, 
Kak OblJIO yxKe YKa3aHo, HaOIOMaeTes Mep- 
HBbIM NOpAROK. MoxHO NoMbITaTbea, Coxpa- 
HAA BbIBObI O HeOOpaTHMOcTH cTajuu (6), 
CUHTaTb, 4TO M CTaqus (a) HeOOpaTuMa HH 
OTKa3aTbCA OT TpefnomoKeHuAa 06 OLHO- 
|pOAHOCTH HM caOOM 3anNOJIHeHHH TMOBepx- 
#HOCTH. OHaKO, KaK MOKa3bIBaeT Oomee 9500 
(MOApPOOHbIN aHasIu3, B paMKaX STHX Mpel- 
\MOJIO*KeHHH OFHOBpeMeHHOe OObDACHEHHE 
MepBOro NopsAyKa peakIlMH m0 xvopy, OT- Puc. 4. SaBucuMocTb sorapudMa cubP 
TOKa HOHH3aWHH xXOpa OT MNOTeHLWHaJla 
cee ey NIPCHCIBHOTO KaTOMHOLO! TOKA) IIpH pasHbIX sHayeHUsAX O,. OSosHayeHUA 
}OTCYTCTBMA saBucuMocTH i oT [Cl] mpex- Te Ke, uTO w Ha puc. 3 
SCTABIACTCA  3AaTPYAHUTebHbIM. Onpit- 
Hble JaHHble XOpOWO ykKJIafbIBaIOTCA B 
| PaMKH TeOPHH, eC MpeANOOXRUTb, YTO Mpotecc HOHH3alMH Cl,, KpoMe cTaquH 
‘udpy3sun Cl,, mpoxoquT vepe3 cemyrolue WBe cTaquu: 
Cle + eZ? Cly,.+Cl- (B) 
Clase bez Clo (r) 
¥3 KOWX HepBax MpH OCTaTOUHO BbICOKOM 7, HeoOpatTuma. V3 Teopun 3amer- 
A€HHOTO pa3pajla Mp ITHX MpeMMOOXeHHAX, IPHHAMas, YTO KOHUWEHTpalua 
Slane [Cla] Mana, cuenyer: 


as 25 Ze. HS) aSps) 
MQ AG ici) 


eas 2h) (Clelie ae , (8) 


rye ky KOHCTaHTa CKOpOCTH peakUHH (B). 

YpaBHenue (8) T1paBHJIbHO BbIPayKaeT 3ABHCHMOCTH i OT 9, TlepBoll NOpAOK 
peakunu no Cl, u oTCyTCTBHe 3aBMCHMOCTH i. oT [Cl°]. Ha ocnopanuu jaH- 
HbIX, MOJIYYCHHbIX MPH 3HAWHTEJIbHbIX Yr, HEb3A CeaTb BbIBOJOB O Xapak- 
Tepe craquu (r). M3 Ha6moyenui Haq KHHeTHKOM OKHCeHMA HOHOB Cl” Ha Pt- 
aulekTpoyle (*) H H3 BeJIMUMHbI Tak HasblBaeMOro CTeEXHMOMeTpHyeCcKC oO yHCIIA (4) 

PHO 

Serr’ 
Ha, KOTOpbIi HaXOAMTCA 9KCTPanoMAWMeH MpaBolk YacTH ypaBHeHusa (8) Ha 3Ha- 
yenue »==o,), CeyeT, YTO CTaqua (Fr) pH JIOCTaTOYUHO BbICOKHX mepeHanpsi- 
KeHUAX JOJKHA ObITb Tak2Ke HeoOpaTuMOH, pH 4YeM TOKH OOMeHa cTaqui (B) 
¥ (r) — BeMUHHbI OJHOrO TopAAKa. 


0% 
eS | , B pacCMaTpHBaeMoM cyIyyae OH3KOrO K 2 (i,-—TOK OOMe- 
1=0 


Kaceazpa 2eKTpoXuMun Tlocrynuso 
Mockosckoro rocyfapcTBeHHoro yHuBepcuTeta 25 IX 1957 
um. M. B. JlomMoHocona 


IMTHPOBAHHAA JIMTEPATYPA 


1B.Y. Jlesuu, ®n3uxo-xumuyeckaa ruqpoqunamuka, M., 1949. * A.H. Op ym- 
kun, 9. A. Afikasaun, JIAH, 100, 315 (1955); Tiss. AH CCCP, OXH (B neuatu); 
9,A. Atxa3au, Jucceprauua, MrYy, 1955. 8 TY. Tegopags3e, )K®X (B neuyarn). 
4 A. H. ®pym«un, JAH (8 neuary). 
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Jloxaanm Axkagemun nayr CCCP 
1958. Tom 118, Ne 3 


T. ©, BOPOBHK-POMAHOBA u | A. ©. COCEAKO 


O COJEP)KAHHAX PYBHAMSA B BEPHJIIAX NEPMATUTOBBIX 
KUT KOJIBCKOFO HOJTYOCTPOBA 


(ITpedemasaeno axademuxom A. IT. Bunvepadoeoim 13 V 1957) 


B mpolecce usy¥eHua cofepxKaHuit peqKUX WelO4eH B MHHepasax M3 Me}. 
MaTMTOBEIX 2K KouibcKoro MOsryocTpoBa aBTOpbl OOpaTHJIM BHUMaHHe Ha TB 
CTOAHHOe MpuicyTcTBue B Gepuaax pyOugua. JLo HACTOALLeErO BPEMCHH B MTEP 
Type He MMeeTCA JOCTATOUHO HaexKHbIX WUdp cosepxaHH 9TOTO 9dJIeMeHT, 
B OepHuiuie, TAK KaK MeTOMKa ero ONpeseseHHA OCTaBallacCb HeCOBepIleHHOs 

OnpefeneHua pyOugua B OepHuiuax MpOBOAMJIMCb MeTOJOM CiekTpaJIbHOs 
aHaJIM3a C IIPHMeHeHHeM B KayeCTBe MCTOUHUKAa BOSOYKTeHHA AKTHBUSMPOBAL. 
HOM JLyru MepeMeHHOrO TOKa C YFOJIbHbIMM 9JIeKTpogamu. Jlyra MMTalacb TOKE 
7a, 2208. HuxKHH yrouIbHbI 9IeKTPO COCTOAJI U3 NOJCTaBKH HW HacayKU (i 
Cxpuoduepy). B Hacayke Jeslanocb OTBepcTHe JHaMeTpoOM 3,5 MM H ruryOnHoH 4 MB 
B KOTOPOe NOMeliaslacb UCHbITyeMad 1poOa B BUe NOpowKa B kosHUecTBe 0,015 TI, 
Ana yayuuenua ucnapeHua MpoObl Ha THO yryOeHHA MpesBapUTedJbHO TOM) 
ulatocb 0,025 r yrombHoro Mopolika, KOTOPbIH yrpaMOoBbIBaJica MeTalmMye 
KHM CTep2KHeM. CBepxy mpo6a 3acbillasiacb HeOOJIbIIHM KOJIM4eCTBOM YIOJIbHO: 
mopoka, uTOObI U36exKaTb pasOpbI3TMBaHUA B MOMeHT 3axKHTaHHsA. f 

CriekTporpaMMbl CHHMaJIMCb Ha CTeKJIAHHOM TpeXIIpH3MeHHOM CieKTporpacd. 
WCIT-51 c Kamepoi; tboxycHoe paccrosHue 270 mM, 9kcnosHuMA 5 Mun. Anam 
THYCCKHMM JIMHAAMH CIYKUIN IMHHUM pyOuqua 7800,23 u 7947,60 A. B xauecti 
BHYTpeHHero CTaHapTa Obl UCNONb30BaH COH BONS MHHH pyOugusa. [panya 
PpOBOUHbie rpasukKH CTpOoMHCb B KOOpPAHHAaTaX 


—!1 
ttt igce 
oy) 
CraHyapTbl NpHroToRAIHCh U3 OOpasia Sepusa c HanOoulee BEICOKUM Coxe; 
*%KaHHeM pPyOuAUA, KOTOPOe ObIIO OMpeeeHO paHee MeTOJOM cHeKTpoxuMHYed 
Koro aHasu3a. CranylapTbl c Oosee HH3KHM COjep2xKaHveM MOyyaMcb MYT 
NOCMe€AOBATeMbHOTO pasOaBJIeHUA UX B TPH pasa OepHsVIOM, He cofepxKally 
pyOugusa. i 

OOpasubl Cepusa Opanuch U3 NerMaTHTOBHIX XW C pasMYHbIM MHHepadé 
rMYeCKHM COCTABOM JIA TOO, UTOObI BbISCHHTb, HMe€TCA JIM Kakac-HHOyb 3/0 
‘KOHOMepHase CBA8b MexKAY COMepKanHvem pyOuluA B OepHsax u MapareneT} 
‘YeCKOH accoluwaluu MuHepasioB WerMaTuTa. 

B pesyubraTre uccmeqoBaHult nocmeqHUXx JleT B CeBepHo uacru KompcKor, 
NOJYOCTpOBa HaMeTHIOCb [Ba OOJbINNX Mosca, CcOepxallHxX MerMaTHTOBB4 
*KMIbI. Cpeque-KobcKuli MerMaTHTOBbIii Mosc NpOTArMBaeTCA OT HMKHEFO The 
ueHHs pekH TuTOBKa Ha CeBepo-sanaje uepes pation r. Mypmancxa x os. Uyzar 
spp. XapaKTepHbIMA YepTaMU 9TOTO Mosca ABAAeTCA IWMpoKOe pacnpocrpéh 
HeHHE NOMeBOMNATOBLIX H CJIOAAHbIX Me€rMaTHTOBbIX XKWJI HM OTCYTCTBHe MerMél 
THTOBBIX 2K C JIMTHEBOM MUHepamusalne. Cesepo-Kompekuli nosc Hameuaercs. 
CeBepO-BocTOUHee Mpefbiyuero, MexKLy cpeqHuM Teyenuem p. Bopoubs u Befi 
O34 


xopbamu p. Moxanpru. Jia storo nosca xapakTepHO Ha/lMuNe MermMaTHTOBbIXx 
KU C JIMTHEBOM, WesHeBOH M TaHTaJIOBOH MuHepamu3aiuel. B mpesenax o6oux 
|MOACOB Me€TMaTHTOBble XKMJIbI KOHICHTPUPYIOTCA B PALE OTeMbHbIX yUACTKOB, 
WIM MelMaTHTOBbIX Movel. 

B nermarutax Cepepo-KompeKoro merMaTHToBoro Mosca Oepus BcTpeuaer- 
cA peqko. Orcioya ahalu3upoBalucb oOpasuipi: Ne 3/55 “3 xKnbI B Oacceline 
p. TuToBKH, 1100e3HO MpefoctaBseHHEIt E. B. Apacitiepna, u Ne 2212 u3 xnabI 


i 


| 
Ii 
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OKOJIO [ourys M3 Kouekuun B. B. Marnac. Bepusa o6nrmHo o6pasyer xopo- 
une KPHCTaJ bl TeKCarOHAIbHOrO OOIMKAa, OrpaHWYeHHble MO OCH C MMHAKOHJIOM 
(0001), 4 umeer OObrmadHO cBeTIO-3eeHbIH weet. IlapareHeruyecku Oepum cue- 
HtyeT C MUKPOKJIMH-MePTHTOM, KUCJIBIM MlarHOKIa30M, WepsIOM; peqKO BcTpe- 
yaioTCcaA allaTHT UW rpahaT, OV€Hb PeAKM BHIeIeHHA KOMyMOUTA. 

B mpeyemax Cepepo- KojbcKoro MerMaTHTOBOrO Mosca H3BeECTHO HeCKOJIbKO 
MerMaTHTOBbIx Tose. Bomee noxpo6Ho u3y4eHO Goubloe MerMaTHTOBOe Move 
B patone r. JlewieH. Syecb ycTaHoBseHa OTUCTIMBAA PerMOHabHaA 30HAJIbHOCTh 
JB Upeetax Nous B PacnpocrpaveHuM MerMaTHTOBLIX AAJ, PasHbIX TIO CBOeMY 
Icoctapy H cTpoeHuio. Ha ceBepe M ceBepo-sallale NOuIA MpOTATHBaIOTCA MerMa- 
JTUTOBHIC XKMJbI NOBOMHO MpPOCTOrO COcTaBa: MHKPOKJIMH-epTHT, KBapll, KUC- 
ji TWiarvoKNas, LWepw; 3 akWeCCOpHbIX — allaTHT-MarHeTuT, Oepuin wa 
WOTCYTCTBYeT, WIM BCTpeuaeTca KpalHe pesKo. 
| tOxkHee, Ha MOCKOM BOSBHIIiIeHHOCTH OvleHba, pacnonaraiorea merMaTHTo- 
| BIC 2K JIbI 30HAaJIbHOrO cTpoeHua. C KpaeBoH, IpoMexyTOUHOH u IeHTpaJIbHbIMM 
30HaMu; B WeHTpe BcTpeyaerca KBaptleBoe agpo. Wépn npuypouen K KpaeBoii 
s30He; B MPOMexKYTOUHBIX BCTpeyaiorca B OOJIbLIMX KOJIMYeECTBAX CIOLyMeH, 
jHeEPeKO TaHTaJIMT, H3peKa MOHTeOpasHT; M3 CIO BCTpeyaeTCA MYCKOBHT. 
| Bepunm Had6smoaerca ropasqo walle; OH MOJIONHO- -Oenbi (o6pasey, Ne 202/53) 
WIM BOAAHO-MpospauHbIl (oOpaser Ne 452/54), on OOpasyeT HempaBHJIbHble BbI- 
JeneHuaA, TeKCaroHaJIbHble MPH3MbI ero peKH. 

B caMou 1oxKHOM UM FrO-BOCTOUHOM YaCTH MerMaTHTOBOLO NOJIA PacnoaratoT- 
CH MerMaTUTbI 30HaIbHble. B MpHKOHTaKTOBOH YaCTH %KUI BbIeAeTCA 30Ha, 
I cocroamas M3 MHUKPOKJIMH-NepTuta, Mlarvoksa3a WH Wepwia; Mo cBOeMy MHHepa- 
J noruseckomy cocTaBy 9Ta 30Ha HalMOMHHaeT MerMaTHTOBbIe XKHJIbI CeBepO-3anal- 
jHoli uacTu roms. Bepusit 3fecb BCTpedaeTcad B BYE XOPOIWO BbIPAKeHHBIX KPH- 
cTamoB Oenoro usu 3emeHoOBaToro Beta (OOpasen Ne 166/54). K weatpy xan 
PasMepbl KPUCTaJJIOB MUKPOKJIHHa, a TaK*Ke APyruX MMHEPaJIOB pe3sKO yBeJU- 
yupaioTca. OTebHble BbIeNeCHHA MAKPOKJIMHAa JocTuraT | M B MonepeyHukKe. 
Siecb MOABIAIOTCA B HeOOJIbIIMX KOMUeCTBAX CMOyMeH, Oepusi (OOpaselt 
Ne 168/53). B WeHTpambHOW 4aCTH XK HaXOJMTCA 30Ha C KBaplleM KJleBeaHdu- 
TOM, MOJJIYNHTOM, MOJMXPOMHBIM TYPMaMHOM, pyOeIHTOM, MOHTeOpasHToM, 
jlalrataramu u ApyrMH MHHepaslaMu; MUKPOKJIMH 3eCb BCTpedaeTca CpaBHu- 
TeJIbHO peIKO. ITa NOcMeHAA 30Ha OOpaszoBalach B PpesyIbTaTe 3aMellleHHA Oo- 
jlee paHHHUX MMHepaJoOB, PiaBHbIM OOpa30M MMKPOKJIMHa, a Take CiOyMeHa. 
Bepua 3fecb oOpa3yer MeJIKHe BbIJeIeCHHA HelpaBUJIbHOH (POpMbI, JIMIMeHHBIE 
KpHcTasmmorpaduyeckux rpabett; UBeT ero PO3OBbIM 10 OecluBeTHOrO. Dror OepuuII 
|XapakTepu3yerca BBICOKUM cofepxKaHuem CS,O (go 4,13%) u mpegcraBusaer 
co6ol THIMYHEI BOpoObeBuT. O6pa3ubt Gepunna NeNe 167/53 u 458/53 B3aTr 
3 3OHbI 3aMeILeCHHA XKUJIbI, Pe 3Ta 30Ha OCOOeHHO CHJIbHO pasBUTa H COCTAaBJIAeT 
mpumMepHo 50—70% o6mlero o6bema xxKuuIbI. [Ber Oepuama oTciofa PosOBbI No 
OecuBeTHoro HM rowyOoRarTHli. 

O6pasen Gepuata (Ne 113/54) B3sar u3 NerMaTHTOBOM 2KUJIbI, pacmosarato- 
Welica B MOJMOCKOBHOM MerMaTHTOBOM nove B paone r. Jlemet. Bepusma serpe- 
WaeTCA 3JleCb BMeCTe C KJICBeEAaHIMTOM, KBaplleM, MHKPOKJIMHOM, MOJIMXPOMHbIM 
TYPMAJIMHOM, posoBOH cMOMOH; UBeT Sepia cmaGo-cBeT0-seleHDI. BOnusn 
HMeeTCA MerMaTHTOBAA KUNA C KPYNHbIMH BbIeIeHHAMM CMOyMeHa. 

Pe3ympraTbl ompesenenua pyOutua B Gepusmiax cBeyeHbI B Tad. 1. 

B cemu o6pasmax OepHJIIOB NOYKOMMYeCTBEHHBIM CIeKTPaJIbHbIM MeTOJIOM 
ObIIO ONpesemeHo cosepxKaHHe Kanna. OKa3aocb, YTO OoNIee HU3KHE COdepxa- 
HUA Kalua, nopsqKa 0,05%, oTHocaATcH K OepHsaM M3 MerMaTHTOBbIX XKHJI, 
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Tao6suna 1 


eo] iss) 
3 Mecto B38ATHA, of pager yen” 
¢ Hy 
vey onacanee Rb, % Rb/Cs S once Rb, % Rb/Cs 
2 o6pasiua 2 o6pasia 
3/55 |p. TutosKa 3,3°10-% a 283/53 |2Kua 3OHbI 100-1078 
mene Bepaad CBeT- 3319-2 p808 10-9) <0, 024 pemkometas- | 120-107 1140-103] 0,039 
NO-3eJIeHbIH JIbHOH MHHe- tosigod 
2242 |Iouryit 13-10-* EIEN SEL! : 
Bepusu cper- ‘1-40-s| 12+-10-%} 0,044 pee teXO= 
10-3e1eHbIti 12-408 Peace bee usta 
d 340-3 5) TTYa we, co at 40-3 0,025 
meee Bepase cBeT- ‘isto 87-40-3} 0,054 Be poso- 37.40-f eg? 
JIO-3es1eH BIE 31-1078 12a 
202153 |Boan. OxeHpst |r erig-ey 53-40") 0,046 ||289/58 Kuna, anazo- 52-107*\ 5.4073] 0,088 
Jono beat rHuHaa uP 51-1073 , 
et. 
452/54 |Orryna *e, 7810-3 aaatee po- 
Bepusu Boasa- 30BbIit 
166 [54 Ni abet 90 -40-8 458 [53 |2Kusa : peskum| 74-10-§ 0,033 
TAaKT : = 
3oHa pemxo- | 16-10- ‘| 18-1079] 0,058 uy i 
us ame ge 19-10% samenienn 
2K HJIbI B we 
Bepuani cBeT- eae : 
JIOSeIEHbIL a) 
4 94-10? 
168/53 |}Kuna c cna6pim| 32-107* ah ten aie es s2-40-+h 83-10] 0,046 
DeRKOMeS | ay60BaTbhlt 74-107 
TaJIJIbHBIX 30H 


6eqHbIX HO CBOeMy MMHepasloruuecKOMy COCTaBy H JIHUIeCHHbIX MHHepadic 
C peMKHMU dJIeMeHTaMH; OoJIee BbICOKHe — K OepHJJIaM H3 PeAKOMeTAJVIbHB: 
Me€PMaTHTOBHIX 2K (10 0,5% K). OrHomweHua Rb/K yaa Gepusn0B u3 nerMi 
THTOBBIX 2KHJI, COJlepxKallMX MHHepaJIbl C PeAKHMH 3JICEMeCHTAaMH, OKa3aJHe 
WOBOJIbHO MOcTOAHHbIMH (0,22—0,30), Torga kak JIA OepHsIIOB U3 MerMaTHTé 
BbIX 2KMJI, JIMUICHHbIX MMHepasiOB C peXKHMH 3JIeMeHTaMH, OHO COCTAaBJIAE 
0,07 u MeHbuIe. : 

V3 BbIleH3102%KeHHOFO MOXHO CjleaTb CeLYIOULWe BbIBOJBI: : 

1. PyOufui KOHCTaTHpyeTcA BO BCeX H3YYeHHbIX HaMH OepHax. Coxe 
*KaHve pyOuUIMA HaXOAUTCA B OMpeeNeHHOH 3aBHCHMOCTH OT NapareHeTHyecKH) 
accolwalW MHHepaJioB, C KOTOPBbIMH OH cCwezyeT. J]1a Cepepo-Koupexoro mel 
MaTHTOBOTO NoACa OepHJIbI XaPaKTepH3y!OTCH BeCbMa HU3KMM COslepxKaHHe 
Rb (<3,3-10°3%); B 6epHuax 43 30HaJIbHBIX NefMaTHTOBbIX KH HaGmoaeI 
CA 3aKOHOMepHOe yBeJIMYeHHe COJepxKaHHA pyOHAMA OT KOHTAKTOBOM 30H) 
(18-10°°%) k wentpy (go 110-10°°%). B 9Tom xe HanpaBmeHun MIpOnCXODH 
oOoramleHve pyOuMeM HM ApyruxX MHHepaos. Tak, B MAKPOKJIMHe KpaeBoli 30H) 
MerMaTHTOBBIX 2H Cofep2xaHHe Rb coctaBaset 0,3%, Tora Kak B MH K POKJIHH 
M3 WeHTPasIbHOH 4YaCTH TOM Ke RKHVIbI COMep2xKaHHe ero RoxomuT Jo 1,20%, uT. Z 

2 Hapayy c pyOujveM B paccMaTpHBaeMbIX Oepviax MOCTOAHHO Mpucyt 
cTByeT KalMuu. O6a 9TH 3IeMeHTa, MO-BHAHMOMy, 3aMeutaioT Cs. O Takom 3aMe 
meHuu mumer A. MW. Puns6ypr ('). 


WuctuTyT reoXuMuv MW aHamuTHUeCcKOli XxUMHu 
um. B. HW. BepuagzcKoro 
Axkajlemun Hayk CCCP, 


Koapexui (pumman um. C. M. Kuposa 
Axkallemun Hayk CCCP 
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BHOXHMH A 


M. C. JIYPAHOBA, HW. ®. CEM u B. WH. TEOXOPOBUY 


O METABOJIM4YECKOH AKTHBHOCTH KPOBSHbIX 
ix: NJIACTHHOK 


(IIpedcmaenexo axademuxom JI. A. Op6eau 8 VII 1957) 


TpoMOOLHTbI ABJIAIOTCA BAXKHbIM 9JIEMCHTOM B CHCTeMe CBEPTHIBAHHA KPOBH. 
SHaYHTeIbHaA YaCTb KaTaJIMTHYeCKUX (aKTOPOB, YYaCTBYIOWIMX BYTOM IIporec- 
ce cocpeyoToueHa B KPOBAHBIX WwiaCTHHKaX WIM KOHICHTPUPYIOTCA Ha HX T0- 
BepxHoctTu. Ilo-BuquMomy, BCe CYWLeCTBeCHHbIe peak, BeLyiuMe K MpeBpalte- 
/HHIO TIpOTpOMOHHAa B TPOMOHH, NpPOWCxOAAT Ha TpoMOownTax. MoxkHO AymatTb, 
OHakO, 4YTO PusHOMOrHuecKaA (PYHKWMA KPOBAHIX TWlaCTHHOK He OrpaHHun- 
BaeTCA yuaCcTHeM B CBepTbIBAHHM KpOBH. OO STOM TOBOpAT (akTbl BbIeeHHA 
TPpOMOOLMTAaMM CepOTOHHHAa, KOHIWeHTpalluA MMH alpeHawHa KpoBH u mp. Tuy- 
6oKoe 3HaHHe XHMH3Ma TPOMOOLLMTOB 3HAYHMTeIbHO PaCIHpHJIO Obl BO3MOXKHOCTH 
yupaBseHua :bu3svouOrMuecKMMH M MaTOJIOrHYeCKUMM TIpOWeccaMH, B KOTOPBIX 
yuacTBYIOT KPpOBAHble MacTHHKH. Mexyy Tem XHMM4eCKasd CTPYKTypa, HM TeM 
6omee OOMeH, STHX KOMIIOHCHTOB KPOBM M3yYeHbI OYeHb cabo. B mutTeparype. 
HallpuMep, HeT cBeeHHM O KOJIMYeCTBEHHOM CojlepxaHuu AT® u ckopoctu ee 
OOHOBJeHHA B TpoMOoOUNTaX. JIuIb HeaBHO KaveCTBeHHO ObIJIO MOKa3aHO BKJIIO- 
juenue P®? y AT® u AJI® naacrunox (+). Eme MeHbilie HccleloBaHbl HYKJIeHHO- 
BbIe KUCJIOTHI, (poctbonpotenHE! (P11), cbocdomunongzp (DJL) u OenKu Tpom6o- 
jmuTos. B stux ycOBHAX H3yyeHHe OOMeHa OCHOBHBIX CTPYKTYPHO-XHMMYeCKHX 
KOMMOHeHTOB TPOMOOLMTOB MpHoOpetao ocoOoe 3HaueHHe. 

OnbITbI CTABHJIMCb Ha TPOMOOWMTAX KPOBH 30poBoro yeOBeKa (JOHOpHE). 
Uncrota B3peceli Oblla BbICOKOM: SPUTPOWNTHI NpaKTHYeCKH OTCYTCTBOBAJIN, CO- 
Jlep»kaHue JleikounToB Opiio | : 50—150 TeIc. TpomOounTosB. C Hauyasia BbIee- 
HHA UW JO MOMeHTa OCaKeHHA MWlacCTHHOK TPUXJIOPyKCyCHOHM KHCJIOTOH BCe Ma- 
HUNYIAWMH MpO3BOLHJIMCb B CHJIMKOHMpoBaHHOH mocyZze. 

Vsyyanucb Jbixanue, rIMKOM3, KpyroooopoTr docdopa B pa3MYHBIX doc- 
tbopopranuyeckux coesuHeHuax (P*) u OOHOBMeHHe OeKa H HYKJICHHOBbIX KHC- 
MOT 110 yrulepoqHOMy ckeseTy (paBHOMepHO MeyeHHas C'-riroKo3a). [orsonye- 
Hue O, u3Mepasocb B annapate BapOypra, o6pa30BaHve MOJOUHOM KHCJIOTHI 
KOHTPOJIMpOBasIOCh KOJIOpHMeTpuyeckH Cc f-oKcuAMpenusom. AT® onpeyens- 
‘ach MeTOyOM agcopOmuuu Ha yrae (*). TpomMOolHTb! B3BeWIMBaIMcb pH 37° 
'B CBIBOPOTKe, JIMINeHHOM FyOKO3bI, pasOaBeHHOH HanoOBUHy usMosorMuec- 
KUM pacTBOpoM. O6pluHO HHKYOMPOBAaJINCh CYCMeH3HM C COJepxKaHveM MacTH- 
HoK 1,4-10'9/2,8 ma. 

B 9THX yCMOBHAX NOJYYeHbI CyeyroulHe MeTaOouIMYuecKHe XapaKTepHCTUKH 
TpomOownToB (Tab. 1). 

Bosbuioh wATepec MpescTaBAeT CYWIECTBOBaHHe B TPpOMOOMMTaxX aspoOHOrO 
rMKOIu3a. CKOpocTb ero B WlaCTHHKax COCTaBIIAeT OKONO 65% OT BOSMOX%KHON 
B aHaSPOOHbIX YCIOBNAX. OTa OCOOeHHOCTH COM2KaeT OOMEH TPOMOOLLUTOB C COOT- 
BeTCTBYIOULMMH MOKa3aTeAMH OOMeHAa JleHKOWHTOB (rpaHyOUMTbI, MU9T0ONac- 
Tbl) HM PAKOBbIX KJeTOK, Tak2xKe OOPasyIOUIMX MOJIOYUHYIO KUCIOTY B NPHCyTCTBHU 
Bo3nyxa (3,4). C aspoOHbIM PMIHKONH30M CBA38aHAa H Jpyrad OCOOeHHOCTb TpOMOo- 
WUTOB, OOILaA C elKOWMTAMH HM pakOBbIMH KseTKamu. M3 npuBeyeHHbIX B Tad. | 
inp cuenyer, uro WbxXaHve KPOBAHHIX MWaCTHHOK 3HayMTeIbHO HUKe (~Ha 
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20%) B MIpHcyTcTBUH TOKO3bI, YeM Ges Hee. ITOT MapasoKcabHBI spel 
TOPMOXKEHUA [LIXAHUA TPOMOOLMTOB IpH LOOaBeHHM K HUM COpaxKUBalonlerot 
caxapa CBHJeTelbcTByeT O CYUIeCTBOBAaHHM B MacTHHKaX TaK Ha3blBaeMC 
oOpaTHoit macreposcKol peakuun. [Ipu4yHHol yrHereHus [bIxXaHuA TPOMOOMTC 
CO CTOPOHDI PIOKO3bI ABJIACTCA BOSHHKAIOWLMM Mpollecc PIMKOJIM3a, Tak Ké 
MOHOOpOMalleTaT B KOHILCHTPallHAX, ONOKMPYIOULMX TIMKONH3, BOCCTAaHaBI 
BaeT torsouenue O, mpakTuuecKu oO ucxoqHoro ypopua. AnamormuHyo ka 
THHY Mbl HaOsrOMasH paHee c JleHkouNTaMM (°) H KIeTKAaMH 3/10Ka4¥eCTBeHHb 
onyxomel (4). J[brxaHve rpaHyJIOWMTOB MH aCI[MTHYeCKHX PaKOBbIX KJICTOK Ka) 
IMHOMbBI OpJIHxXa TOPMO3HJIOCb 

Ta6auna 1 IIPHCYTCTBHM TOKO3bI HM Opomaler 

ycTpaHaJl 9TO TOPMO2KeHHe. : 
AvaJlorua B 9HeEPreTHYeCKOM 0} 

- MeHe TPpOMOOILHTOB, C OJHOH cT 


Jipixanwe, PivKOM3 M CompsAxeHHoe pociopn- 
JIMpoBaHHe B TpOMOOMHTaX YeJIOBeKa 


3 |. Bo 2 0. a PpOHbI, U eHKOUMTOB H paKOBb 
Seen e 8 | 880] ¥ | SL 35 KJIeTOK, C pyrou, He orpaHHnunBae 
O|s,|S8<| 6a | ée | é¢ CAH CYUIECTBOBaHHeM B HHX agpor 
Hpoost a 157 = e = zB HOTO TIMKONIM3a HU OOpaTHOH mact, 
2\e2), (41. /e1./ 4] .] %  POBCKoM peakuwuu. Oxa3asocb, 4m 
Sao Ae ale Cag eo) et MOWOOHO JIeHKOUHTaM UW aCUMTHy. 


CKHMM PaKOBbIM KJIeTKaM, TpOMOOI} 
2,6| 97/26] 45 | 25) 9 | 26/430/ 1,3  Tbl CMOCOOHbI OOeCIeYHBaTb B aHi 
/ 


Tpom6ounTe(T)} 554 
T-+r.u0Kko3a 445 


"3) 150135] 60 | 31) 10 | 27/670] 1.2 | 
T-LrmoKosa ale - 3POOHBIX YCNOBUAX  MOJIHOWeHHb 
(aHa3poOHO) — | 9,7) 164/31] 49 | 27] 9] 45]598] 0,9 pecHHTe3 AT® u mpyrux CJ1O2KHb 


Ipumeuanne. Luppp gam B pacuere na (PocsOpopraHuyecKHX  COeJHHeHH:) 

1 ma CBIPbIxX OTHEHTPUyrHpOBaHHBIX TpOMOOUHTOB V3 JIAHHBIX Tab. 1 BU . 
B yac HM MpemcTaBsaioT co6o1 cpesHee 4316 ompiTos. AHO, YTO FE 
KOJIMYeCTBO JsaOHJIbHoro ocho 

AT®, Hu ckopocrTb ero OOMeHHBIX MpeBpallleHHt (OTHOCHTeIbHad yleubHé 
aKTMBHOCTb — O. y. a) pH aHa9poOvo3e MpakTHuecKH He YCTYyMaeT TaKOBB) 
B YCJIOBUAX ONTHMaJIbHOrO CHaOx*KeHUA KHCOPOOM BO3Ayxa. / 
Takum o06pa30M, TpOMOOLMTHI OOJIafaloT BCeEMH TPpeMA XapAKTePHbIMH OC 
OeHHOCTAMM 2HeEpreTMyecKOrO OOMeHa, OTMCYCHHbIMH HAMM paHee WIA sek 
ILMTOB MH PaKOBbIX KJIETOK: a9POOHbIM PIMKOJIM30M, OOpaTHOH MacTepOBCKOLi pea) 
Melt HM MOJIHOMeHHbIM pecuHTe3oM ATO B aHadpoOHbIx ycroBuax. [lo-BuqHMOM: 
B OHOMOFHMM CTOMb OTAMUHBIX [pyr OT Apyra B MopdomormuecKoM, XUMMUeCKC 
M TCHETHYCCKOM OTHOIWEHHH KJI€TOK, KaK paKOBble, PpaHyJIOMMTE HM KPOBAHE 
TWaCTHHKH, HMeIOTCH Kakve-TO OOmIHe (yHaMeHTaJIbHbIe YePTbI, CBASAHHb 
C yKa3aHHbIMH OCOOeCHHOCTAMH OOMeHAa UM OOYCJIOBJIeCHHbIe UMM. C Apyrol crop 
Hbl, HaJIMuHe adpOOHOPO PIMKOMM3a, OOPAaTHOM MacTepOBCKOM peaKIMH M NMOVIH 
meHHoro pecuHtesa AT® He TOMbKO B PaKOBbIX TKAHAX, HO Tak?Ke B rpanya 
IWMTHDIX OeJIbIX KPOBAHBIX KJl€TKAX, TPOMOOMMMTaX HM CMhepMaTosonax (°) ucKJIE 
yaeT Kakyl0-JIMOO CiellMpuyecKy!O CBA3b STUX NOKasaTeel SHeprerHueckol 
oOmMeHa — B OTJCIbHOCTH HJIM B COBOKYNHOCTH — CO 3JIOKaueCTBeHHOCTHO. . 
Hcceqopanve TpomMOoluTos Ha coseprxKanne JTHK yao orputjatenbHpili p 
3ybTaT. OToT (akT OOSACHAeT SeciNOAHOCTh NOMbITOK MOpdosorow OOHAapyxKu1 
APO B KPOBAHDIX IiacTHHKax. Hao6opor, PHK coyepxutes B TpomOoumrTe 
B 3aMeTHBIX KOIMUeCTBaX (Tad. 1). Hecmorps Ha To, uTO KoMYecTBO PHK pz ua: 
CTHHKaX 3Ha4HTeIbHO MeHbIlle, eM B HOPMAJIbHBIX JeHKOWMTaX (MpuMepE 
B 5 pa3 MeHbIlle, ¥eM B JIeHKOWUMTAX KPOBH 3OPOBOTO YeOBeKa), CKOPOCTD Ot 
HOBJIEHHA (octhopa 2TOH HYKJeMHOBOH KUCOTHI B TPOMOOMMTAX B WecATKH pz 
HPpeBOCXOJMT CKOpOcTh Kpyrooopota dochopa B PHK s«eiikountos. Buicrpe 
oOHoBeHHe cboctbopa OTMeyeHO TakxKe B (poccbonpoTeHHax, KONM¥eCTBO KOT 
PbIX B TpOMOOL|MTAX OYeHb HeBeHKO. HaoOopor, npn SobuIoM coxepxKaHH 
cboctpo.IMMOW OB B WylacTHHKax BK OUeHHe P* B 3TH CoeqMHeEHHA He3HadNTeIbH 
B cBa3v ¢ BOMpocoM O 6uONOrMYecKO MpHpoxe TPOMOOUMTOB NpHHUANHAM 
Hoe sHaveHHe MpMoOperaM OMBITHI MO Usy4eHHIO OOMeHa Geka uM yrepomHOr 
ckejleTa HYKJI@CHHOBBIX KMCJIOT B KPOBAHBIX MlacTHHKax. Jlo HacTosimero Bp 
MeHH MIpPOQOJKAIOTCA CHOPbI O TOM, ABJIAIOTCA JIM TPOMOOMMTHI KeTKaMU C OJ 
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HOILCHHBIM OOMCHOM BelIeCTB WIM OHH MpesCTaBJAIOT COOOI0 OOOMKM KJIeTOK, 
OCKOJIKM OOee CNORKHLIX CTPYKTYP, ABMAIOWIMECA JIMINb CKalamu cbusvomoru- 
Jueck BaxKHbIX KaTaJIMTHYeCKUX aTeHTOB, MpMOOpereHHbIX HMM B MOMeHT ux 
HBOSHUKHOBeHUA. JlelHcTBHTebHO, pecHHTe3s HU OGHOBMeHHe AT® Bo3MOxKHBI UB 
I cyOK1ETOUHBIX CTPYKTypax, axe B paCTBOPUMBIX (PepMeHTHBIX CucTeMax. OyHa- 
ie Halll IipeAcTaBJleHuA O %MBOM MIPOUHO CBASbIBAIOTCA B HacTOsee BpeMA 
jC OOMCHOM H CaMOOGHOBJIeHHeM BaxHeliMX CTPYKTYPHO-XUMMUeCKHX KOMIMO- 
| ueHTOB XKUBOM MaTepHu, CaMOl ee OCHOBLI — Oe€IKOB HM HYKJICHHOBBIX KHCJOT. 
WOOHOBsIeHMe STUX COCAMHEHMM MOXKET CY2KUTb BEICIUMM KPUTepHeM MposBeHHA 
}KM3HH WM MeTaOonuueckoli axTuBHocTu. Mcnosp3aoBanne TpomMOountTamu Cl4- 
JTUIOKOSLI HE TOJIbKO MO3BONANO MpOcMeqHTh YTHIM3aluIO 3TOrO cyOcTpata B 
H#QHEPFeTHYeCCKUX WeAX, HO W LaBaJlO BOSMOXKHOCTH CYAUTb 06 OOHOBMEHUH yruie- 
poqHoro ckesera Geka U-PHK KpoBaHbix MaCTHHOK, YTO OTHOCHTCH yxKe K cibe- 
J pe lulacTHuecKoro O6MexHa. 

limerommmecsa B IMTepaType JaHHble yka3biBaIW Ha MeTaOosMuecKyIO HHepT- 
WHOCTb OCJIKOBBIX BelllecTB TpoMOouNTOB: d,/-neltimH-Cl4 He BKmOUasICA B Ge- 
} 0K KPOBAHBIX WiacTHHOK (°). Hawi ombirbl c paBHOMepHo mMeyeHHOL C!4-rmto- 
| KOSOM NOKasaJIH, YTO PacilemeHuve MeyeHOrO Caxapa B XOJle JbIXAHHA UM PIHKO- 
}tusa B TpOMOoWMTax ConpoBoxaeTca acppex- 

| THBHBIM BKJIOUeCHHeEM MeTKH B Oemku H PHK TaOauma 2 
13a cuer OOpasyloulNXCA MpOMeKYTOYHBIX Mpo- Brmouedue’ C4 py Genom 7 PHI 
AYKTOB pacilafla yruieBosla. TPOMOOWMTOB 3a CueT HHTepMeyHaToOB 
| 3a 2 vaca uHKyOalMu mpu 37° B OenKe u yTuaMsMpyeMok C™4-ryroKo3bl 

| PHK kpoBaHbIx MlacTHHOK NOABJIAIIAaCb 3Ha- 


| 35 
YMTeIbHaA PaMOaKTMBHOCTh, COCTaBJABINAA = pesumnere 
lun 6 0,3% (300 umn : eae alline 
qa Oenka oKo0 0,3% ( MMMl/MHH) pa yenosun | & | Be | semi 
eo ° a Ea 
| MoakTuBHoctn Beli YTHIM3MPOBaHHOH B % |unxyOaumm| 2, | 3 * 

fpoOe raoKo3p (1,5 Mr Cc aKTHBHOCTbIO e gs se| $ | x 
100 teIc. umm/ MHH) u ete Gombe (0,4%)— & S SHS Saleen 


ana PHK. 
| Takum o0pa30M TpOMOOLMTEI cosepxKaT Pen erie as 
AT® 3B xkomuuecTBax, NpucyuIMx OovbIIMH- 372,120» 170| 1,5 | 300 | 4000 
cTBY J\PyrHX KJIeTOK, HM OCYILeECTBJIAIOT N0- IIpumeyaunus. Coctas mpo- 
CTOAHHBIN pecuHTes ee. TpoMOoOWMTbI cosep- G6pr: Tpom6ouuTst + 3 mr Cl4-rmroKosbI 
*KaT pHOonyKsenHoByr1o KucsOTY u docdonpo- (200 Tec. umn/mun). Ludppr Aanpi B 
TeHHbI M OOecMeynBaIOT HX MHTeHCHBHBI O6- PACTS I Hoses. we Mg TR 
jMeH. KpopsHble WiacTHHKH OOHapyXUBAaIOT a j 
KOJIM4eCTBO (poc*PosIMMON LOB Goulee BLICOKOe, 4eM B JeHKOWMTaX. OMHakO CKOPOCTb 
OOHOBMeEHHA (bocopa B coctouMouAax HeBenuKa. TpOMOOMMTHI OCYLLECTBJIAIOT 
|SHEPrHuHbIi pecuHTes cBOel GemKOBOM OCHOBbI H yrieposHoro cKemeTa PHK. 
MoxHo cuuTaTb, 4YTO TPOMOOMMTHI pacnosmaraioT BCEM CIICKTPpOM (epMeHTHBIX 
CHCTeM, KaTasIM3UpyIOulMX Kak 9HeprerMyuecku, TaK M MWwiacTHYecKHH OOMeHBI. 
Bce 3TH KayeCTBa MOLYT IIPOABAATb TOJbKO %MBbIC OMOJOrMYeCKHe CHCTeMbI, 
(YHKILMOHAIbHO MW CTPYKTYPHO-XMMHYeCKH ABTOHOMHbIe H CaMOCTOATEJIbHbIe. 
Hecmorps” Ha OTCyTCTBHe Apa (YTO He ABAeTCA YHUKAJIbHBIM M H3BeECTHO JIA 
APyruxX XMBOTHBIX KJleTOK, HallpUMep, AA OesbaepHbIX SPHTPOMMTOB MJICKO- 
MUTAIOULUX), TPOMOOMMTHI NOJUKHbI ObITb OXapakTepH3OBaHbl C OMOXUMHYeCKOH 
TOUKH 3PeHHA Kak OnomOrMyecKNe OOpas0BaHNA, HaeJIeHHbIe OCHOBHbIMH Ka- 
YeCTBAMH KJI€TKH. 

JlenmurpaycKuH MHCTHTYT Ilocrynuuo 
epeHBaHHA KpOBH oy WG ieisye 
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XHMHYECKAM TEXHOVJIOrH, 


A. MW. ABCAPKMCOBA u M. E. UWIAUWIHMAWBY JI 


OBOrAUIEHHbIM ACKAHTEJIb 
(IIpedemaea2Ho akad2“uxom B. A. Kapeuxotm 10 VIT 1957) 


TmapHo cocTaBHo uacTbiO OeHTOHMTa ABJIAeTCA MOHTMOPHJJIOHUT (7. 
Baaroyapa BbICOKOM JUCMepHOCTH, XapaKTePHbIM KOJIJIOMHO-XHMU4YECKUM CBO; 
CTBaM HM OCOGeCHHOCTAM CTPOeHHA YaCTHL, BOJHbIe CYCMeH3HH WeIOUHOrO MOH. 
MOPHJJIOHHTa BeCbMa YCTOHMUMBbI WM OOJIaaloT THKCOTPONHbIMM CTPYyKTYPH, 
MeXaHHYeCKMMM CBOLCTBAMM Ip MaJIbIX KOHWeHTpaluax (3—4%), MOoOOE 
MCTHHHBIM THApOPuJIbHbIM KOINOUZaM (*). OTH CBOKCTBa OOYCJIOBJIMBaIOT BeCbh 
BaxkHOe 3HaueHHe OeCHTOHUTa B KauecTBe OypoBbIxX pacTBOpoB (? *). . 

OyuuM u3 HavOomee XapaKTepHbIX IIpeJCTaBHTeIeH HCTHHHBIX OeHTOHHTC 
B Coperckom Coro3e ABJIMeTCA acKaHTeb AcKaHcKoro MecTopoxyeHua (Max 
paw3epckul pation Tpy3CCP). BsicokoqucnepcHan dpakuMA acKaHreJaA mpe 
CTaBsIAeT COOOM THNMYHIM WeMOUHOH MOHTMOpHOHHT (*). BMecte c TeM, Be 
TeECTBEHHOM BHJle aCKaHrelb MOMMAMCMepceH, pa3MepbI YaCTHIL acKaHredA K. 
JteO6KOTCA OT HECKOJIbKUX MHJIJIMMeTPOB JO HECKOJIBKHX MUJIJIMMHMKDpOH. 

Kak noKa3aIM Halim paOoTbl, rpyOoqucnepcuble dpakiuu ackaHresia (Cc 
lepxkaHve ux—~30%), mpecTaBJIAIOUMe rlaBHbIM OOpa30M PJIMHHCTOe BelllecTB 
BeCbMa OTPHWaTeJIbHO BJIMAIOT Ha KOJWIONaIbHble CBOMCTBa cycneH3un. If 
MaJIbIX KOHIeHTpaluax (3,5—4,5%) cycmeH3HA acKaHreia cequMeHTUpye 
C yBemMueHHeM KOHWeHTpalun (5—8%) MexaHHyecKas MPpOUHOCTb CHCTeMbI BO 
pacTaeT OYeHb MeJWICHHO, THKCOTPONHbIe CBOHCTBa MafaioT. BausaHue craOum 
SMPYIOUMX M IMenMTHSMpy!oulHX peareHTOB COBePIIeHHO pa3sIM4YHO Ha rpy6i 
WH BbICOKOAMCHepcHble (pakWHH acKaHresa. Tlostromy peryaupoBaHHe cBO;ci 
cycNeH3HH aCKaHresla, coyepxKaulux rpyOoqucnepcuble dpakWMu, BeCbMa 3: 
TPYAHUTeIbHO. B cBxa3M C STHM BBIeeHHe BbICOKOMCMepCHBIX (pakiwl ackKal 
rea paspelliaeT BOMpOC NMOMYYeHHA CbIPbA MIA KOMMOMaIbHBIX OYPOBb 
cycneH3ui. 

Kak U3BeCTHO, B NpakTuke 6ypeHua B CLA wupoko ucnomp3yerca Ta 
Ha3bIBaeMBI AKBAKEN, MPEMCTABIAIOMLMH KOON LaIbHYy10 (PpakUMIO HCTHHHO! 
wjeouHOTO OeHTOHHTa (°*). 

Bonpoc BbIAeIeHHA KOJWIOMLaIbHbIX (paki acKaHTrema BecbMa BaxkKe 
Take H [WIA APYTUX OTPacMeH MpOMbIIWIeEHHOCTH, re OHM MomyuaroT WIMpOK 
lIpuMeHeHne: JMTCHHON, MbIIOBapeHHOH, Pe3HHOBOH, OymaxKHOH, Kepamuyer 
KOH, JiaKO-KpaCO4HOH, CTPpOHMaTepHMaOB, TKAKOH, HapdiomepHon, cbapmallel 
THYeCKOH WH MHOrHX Apyrux (°,8). 

[Ipumensembiit a6opaTopHbtii cnoco6 BbIeeHHA BbICOKOAMCHepCHEIX (ppal 
IMM ackaHresiA (MOMyYeHHe TAK Ha3bIBaeMOrO aCKaHKOJIIa) MeTOJOM cyneplel 
TpHyrupowanuaA WIM ynapHBaHuA pasOaBneHHoli (3—4%) cycneH3uu (7, 
MaslO MPOWSBOMMTeNeH, HepeHTaOeIeH M He MOXKeT YJOBMeETBOPUTh OrpoMHy 
MOTPeOHOCTh MPOMbIIIIIeHHOCTH. 

B HavabHo cTaqMH KoaryJAUMOHHOFO Mpomecca nok BAMAHMeM rugpod 
OM3MPYIOUIAX I/IEKTPOJIMTOB YaCTHUbI CYCHeH3HM acKaHTenA mpHoOperaior Gon 
NpOwHble CBASH HW OOPAa3sylOT KOMMAaKTHBIe arperatbl, CTpeMACb K ABHOM KOaryur 
un. XMOpUcTble COMM TBYXBAaJICHTHbIX WH TPCXBaJICHTHBIX KaTHOHOB ABJIAIO 
cA HaMOolee arpecCHBHBIMH 9eKTpomHTamH (°). Baarofapa 3tTum cBolicrs 
MIPeACTABIACTCA BOSMOXHOCTH PasleeHuA *a3 CyCieH3HH acCKaHreA Mp Mas 
540 


KOHICHTPallMH IICKTPOJIATOB MPH ACHOIb3OBaHHM OOBIMHbIX THMOB MpPOMBILLWIeH- 
HBIX WexTpudyr (40 3000 06/muH) c BbICoKOM mpousBo_NTebHOcTEIO. Ha 3ToM 
(IPpHHIU Ne ObLIM OCHOBAHEI MpOBeeHHbIe HAMM OMbITHI BbIeCHUA BLICOKOLUCHepc- 
HEIX (pakUMh acKaHreJia c pasMepamu uacTHI< 1 uy. 
B KayectTBe KOaryJATOpa UCHOMIb30BAaUJI- 
ca pactsop BaCl,. Tlocme oryenenua quc- 
j MepCHOHHOM cpeyb! Oblia MomyueHa macta 
BhICOKOJMCHePCHBIX GpakUMH acKaHresa. 
OTOT MpOMexKYTOUNBIA MpOAyKT Obit Ha- 
3BaH HaMH NacTOH KOaryviaTa. 
IIpuMeHenve IA 9THX Ke Leseki asso- 
MUHMEBEIX COJIeH CBA3AHO C Ooulee COMKHBI- 
MM IIpoljeccaMn. 
A BO3BpallleHHA - KOJNOMa/IbHBIX 
cBOuCTB MacTa KOaryJlsiTa MenTH3upoBa- 
nacb Na,SOs. B pe3ymbrate aycop6unu 
Ca?* tipouHO yfepxkuBaetca uacTulamu 
ackaHrenia (1°). Tlostomy Na* sameman 
Ba?*, w BclescTBHe O6pa3s0BaHHA Hepac- UE YE <2 hee \entila 
taopumMoro BaSOa oOmeHHaa peakuna Mie Saka ie 
mpoTekala MpakTHyecKH JO KOHIIa. . Puc. 1. Kpupie Kouqyxtomerpmueckoro 
Tlony4eHHplit MposyKT, avanornuunlit TuTpopanusa 0,27 N pactsopom. 1 — cyc- 
aMepHkKaHCKOMY aKBa2xKelly, ObII Ha3BaH neH3nA o6oralleHHoro acKaHrewlA 
Hamu oOorailleHHbIM acKaHresiem. OL: eas Se ae oe a: 
: Orjenenne rp yOonHcmepcHEIx (bpak- (4%), (0.6008 ra) cae ; 
mH u3 pa30aBJIeHHOH CyCieH3Hu acKaH- 
rena (~2,5%) ocyulecTBIAIOCb Mp NOMOMM BePTHKaIbHOM WeHTpudyru oT- 
CTOHHOTO THMa H HelpepbIBHOrO JeHcTBHA IPH MPOM3BOAMTENbHOCTH MPOMbILL- 
‘ JIGHHOH MOjleIM STOH WeHTpH- 
dyru (mo ackaHresmo) 500 
Kr/4ac MW CKOPOCTH BpallleHHA 
potopa 1600 06/muH *. Orxoy 
rpyOosqucnepcHbIx PpakWHh co- 
ctapiant 31%. B sa6opatop- 
HbIX YCJIOBHAX rpyOosucnepc- 
Hble (pakUHH OTeJAJIUCh OT- 
cTavBaHnemM. 
Bo u36exKaHHe O6pa30Ba- 
s Hus KapOoHaTa Oapua cycmeH- 
4 Pai Ener Ms 8 Ih SHA BbICOKOMMCTIePCHLIX (ppak- 
Wu acKaHreia MmpelBapuTeJb- 


Puc. 2. Usmenenue Kp cycnen3uii 8 sapucumocrajor HO NOAKNCIAaCb  COJIMHO 
KOHMeHTpalun cycnensuu. 1 — cycnensua acxanrena, KHCJIOTOH JO pH 6. BaCl, Bso- 
2—cycneH3Hi ackaHKowa, 3—cycneHsHa o6ora- AWJICH CeYuac *Ke 3a NOAKUCIE- 


MeHHOrO acKaHrewx, MNOJYYeHHOrO TIpH pacxose HHeM, TAKUM o6pa30mM cucTeMa 
15 M-9KB_ BaCle u 13,8 m-9kB NagSOa Ha 100 r rauubr He yclleBasla mperepneBatb u3- 
mpu pH 6,8, 4— cycneu3sus Toro *%e o6oralleHHoro 3 X 
ackaHreia npn pH 8,25, 5 —cycnensus o6oramen- MCHeHHH pH. Xsop-voHbl mpak- 
Horo acKaHreia mp pacxoye 25M-aKB BaCl, um THYeCKH He afcopOupoBaMcb 
22 m-9KB Na2SOa Ha 100 r ruiunel mpu pH 6,8, 6—tTa yactumamMu ackaHrewa. Bos- 


ake cycneH3uA OOoraleHHoro ackaHrena mpH pH 8,25 yoxyocrh pa3jleenua (a3 Koa- 

ryJIMpOBaHHOH CycieH3HH ycTa- 

HaBJIMBaJlaCb C MOMOLMLbIO JaOopaTOpHOH WekTpudyru co crakaHuvKaMu MpH 
KOPOCTH HX BpauleHua 3000 06/ mux. 

IlomyueHue macTbl KOaryATa COOTBeTCTBOBaIO BBeZeHuIO 25 M-3KB (2,5%) 

BaCle wa 100 r ackanreaa (0,0005 r/mm). Tak Kak cKopocTb oceqaHHa YacTHIL 


* OTH OMbITHI NpoBexeHb! B 1953 r. B HayuHo-ucceqoBaTeMbCKOM HHCTHTyTe XHMMUYeCKOrO 
iMalIMHOCTpoeHH SA. 
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3ABHCHT He TOJIbKO OT YHCIa OOOPOTOB, HO H OT MaMeTpa WeHTpudyru, MpOMbIUMl 
JICHHBI€ MOJeIM WeHTpHdyr C TAKUM UHCJIOM OOOPOTOB MO3BOAT NOJYuaTb KOH 
ICHTPHPOBAHHbIle MacThI BbICOKOAMCMepCHBIX (PpakIlMM acKaHredA Np MeHbILUH) 
KOHWeHTpaluax BaCle *. 
B saOopaTopHbixX YycsIOBHAX OOuIbUIMe KOJIMUeCTBA KOHILEHTPHPOBaHHO! 
(25%) macrbl KOaryiATa Nomyyaucb MeTOJOM BaKYyMHOH @uJbTpann. 
TIpomecc nenru3auMu macTbl Koarymata u pacxoq Na,SOQ, koHTpomHpo 
Basic KOHAYKTOMeTpuuecKuM THTpOBaHHeM. Kak BHHO Ha puc. 1, mepernO Hi 
KPHBOH THTPOBaHHA MpaKTMYeCKH COOTBeETCTBYeT CTeEXHOMETPHYeCKOMY KOJI 
yectBy BaCl, (22 m-3kB Na,SO,) u copnaflaeT c NeperHOoM KpHBOM THTPOBaHHs 
BofHoro pactsopa BaCl, (0,0005 r/mn). U3mMeneHne xe yfleJIbHOM SJIEKTPO 
IIPOBOAHOCTH acCKaHKOJa moj, WeuictBHeM Na,SO, MpoucxoAUT no Bocxoamel 
TIpxAMOH. 
TlentusupopanHaa Na,SO, macra o6oralleHHoro acKaHreJa uMela pH 6,8. 
Kak W3BeCTHO, MaKCHMYM MeNTH3allMH TJIMHHCTbIX CYCNeH3HH COOTBeTCTBYel 
pH ~ 9. Cycnex3uu acKaHreJlcA HW ACKAHKOJUE 
Ta6uuna 1 umeroT pH ~ 8,5. Ilostomy mnenTH3HpoBaH- 
Had acta OOpadaTbiBaslacb CJ1a6bIM pacTBO: 


Koa Maes pom NaOH jo pH ~ 8,25. 

i Mo Boguple cycneH3HH OOorallleHHOro acKaH: 

lake rea OTMMUAIOTCA BbICOKHMH THKCOTPOTHBIMY 

ofl « el .5 | «,  CBOHCTBaMH H COXpaHsIOT HX B Oosee LIMPOKOM 

af| 8°) 22 | 82 jmamasone KOHIeHTpalMl, wemM CycreH3HH 

reyes ee | "© -ackaHkoua (puc. 2). Ilo aApyrum Kono“ 

Cyreene J\aJIbHbIM CBOMCTBaM OOOrallleHHbI acKaHTed 
a CRAnS OMe ye Dat ore seauc|  ~- MadIO OTUM4AaeTCH OT acKaHKOua. Ilpeumy- 
Cycnensua Ile€CTBOM CyCNeH3HH O6orailleHHoro acKaHre 
SSS renal 31/31! 34 | 3,4 SIA ABIAeTCA UX BbICOKaH CTaOHIbHOCTb a 


BpeMeHH. B oTmMune OT CycMeH3HH acKaHre- 

Jif W aCKaHKouia, KOTOpble XapaKTepH3ylOTCA MNafleHHeM THKCOTPOMHbIX 
CBOHCTB uM cHHepe3ucom (11), cycmeH3HH oOOoraljeHHoro acKaHreia He mpet 
TepMeBaloT CYILeCTBeEHHbIX H3MeHeHHH B TeueHHe 6 mec. (Ta6m. 1). q 
OOoralleHHbIt acKaHreslb MpelcTaBAeT BbICOKOKOJJONAabHbIM MpOyKT,! 
MOryLHi ObITh WMpOKO HCHO/Ib30BaH Kak B OypOBOH TeXHHKe IA Mpuroros- 
JICHHA BbICOKOKAaUeCTBECHHbIX OyPOBbIX PaCTBOPOB, TaK HB Apyrux oTpacaax 
IIPOMBIMJICHHOCTH B KauecTBe AKTHBHOFO HaNOJIHHTeIA, CBASYIOULero, Kse1O- 
ero M CYCHeH3Hpyioulero BeLLeCTBAa, WwIacCTHUKAaTOpa, 3aMeCHHTeIA MKUPOBbIX! 
BeLICCTB HM T. I. 


} 
MuerutyT xumMun Tlocrynuso 
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XHMHYIECKAA TEXHOJIOLH A 


P. C. MMH 


MCCJIEMOBAHWE KMHETHKM CHEKAHUS THTAHA 
AWJIATOMETPHYUECKHM METOJIOM 


(I1pedcmaeaeHo axademukom HM. II. Bapdunoim 26 VI 1957) 


4 
4 


KuneTuka CieKaHHit THTaHa ucceloBalacb B BaKYYMHOM JMJlaToMmeTpe, 
#KOHCTP YHpOBaHHOM WIA STO Weru. THTaHosplli,MOpomiok, ciipeccOBaHHbI Ty- 
#€M PaBHOCTOPOHHErO OOKaTUA B HKUTKOCTH NOs JaBleHuem 800 Kr/cm? nopou- 
ka, 3aKJIOUCHHOTO B JACTHIHYIO pe3SHHOBY!O OOOOUKY, MHOrOKPaTHO Harpe- 
BaICA WH OXJIaxKlasicd B Qumatomerpe. IIpoucxofaiee pH 9TOM H3MeHeHHE 
WIMHEI OOpasila U3MepAIOCb MHJAMKAaTOPOM C WeHOH elteHua WudepOuara | uy. 
Harpes u OxslaxkeHue NpoMsBO_UUCch co cKOpocTBio 50 rpal/mMuH. Odulee 
speMA OMHOFO WMKsIa, CocTosuero U3 HarpeBa Jo 1100° u oxmaxyeHua 0 200— 
600°, cocrapasano 1 uac. 
Jlunaromerpuyueckve oOpasubl, Wuamerpom 7 MM, AuHMHOH 15 MM, ObluIU 43- 
POTOBJIEHEI o6TOUKON mpeccoBaHHou 3aroToBKH. Ilepesx Hayaviom OMbiTa B AMJla- 
rOMeTpe co3aBaica BakyyM 1-10? mm prt. crt. 
Ha puc. | npesctaBleHa WusaToMeTpu- 
mecKkKad KPMBaA WMKIMUeCKOTO CMeKaHHsA 7 
fitana. Kak BHHO 43 xOJla KPHBOH, BHa- yy 
jae HarpeBa HaOsOaeTCA HEKOTOPOe yBe- [ 
WM4eHHe JVJIMHbI OOpasila, KOTOpoOe, MmocTe- 
MCHHO CXOJA Ha HET, CMe€HAeTCA ycayKoH. 


ASUa 


Zo 400 600 G00 


iS 
BeluunHa yCayKH BOSpacTaeT c Noppiule- L gy EGET 
MHeM TeMIepaTypbl HarpeBa: uem BbIllle < L ; 
femmepatypa, Tem Ooubille ycalkKa oOpa3ila. S4ggt 43 

Poct oOpa3ia B HepBolH cTaquM Ha- & | Lie 

[peBa CBxA3aH C TepMM4eCKUM paciuupe- & 60 46 
HMeM UACTHIL M BbIZeeHHeM Ta3a H3 3aMk- & af 
tYTHIX Op. HaOstomeHue 3a H3MeHEHHEM LGV ‘9 
SaAKYYMa B IpHOope mpu HarpeBe mpe- 
BADHTeMbHO OGesrax%KeHHOrO OOpa3sia mo- = mol 
ka3allo, UTO B Haase HarpeBa Mpoucxo- 

Puc. |. J[unatometpnueckaa xpupas 


ul TEM €FO BO3- 
T NafleHve BakyyMa, a 3a 3” wuksmueckoro ceKaHHs THTAHA. Lnppr 
actanue. IIpu nepBoM uke cnekaHuA o6o3HaualoT HOMepa IMKJOB 


puc. 1) pocr oOpa3ia WpekpaTuica mpu- 

WIM3UTeIbHO pu 500°. 

SpleHue pocta OOpa3sila B Haase HarpeBa MW 3aBMCHMMOCTb BeJIMYMHEI ycaqku 
)T TeMMepaTypbI Obl MOKasaHbl MHOFMMH aBTOPaMN JMsaTOMeTpHueCcKUX UCccIe- 
OBaHHH CeKaHUA MeTaJWIM4eCKUX MoporKos (* *). SanaueH HacTosmmero uccue- 
(OBaHHA ObLIO H3yYeHHe BJIMAHHA MHOFOKPaTHOrO WMKJIMUeCKOTO HarpeBa la 
MHETHKY CrleKaHHsa. 

V3 nowyueHHOu ONMCaHHbIM BbILe OO6pa3s0M AMaTOMeTpHuecKkO KPHBOM WAK- 
[MueCKOTO CieKaHHA THTaHa cylelyeT, YTO Mpolecc ycaqKH, HavaBIMiicA pH 
jarpepe, MpofomKaeTCH TakxKe HEKOTOPOe BPeMA pH oXxJakenuu. C MOHH- 
CHHeM TeMIIepaTypbl CKOPOCTb ycaKH MOCTeMeHHO YMeHbillaeTcA WH CXOJUT 
a Her. OMHOBpeMeHHO HJleT Mpollecc TepMMUeCKOLO CHKATHA MPH OXMAaKTeHUA. 
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IIpn moBropHoM Harpese (a Tak?xKe Ip BCeX MOCMeMyIOULAx HarpeBax) JO HeK 
Topoli TeMMepaTypbl MpOMCXOAMT TepMM4eCKOe paclMpeHue, a 3aTeM, Haps} 
C HUM, Mpomecc JabHelimel ycaku mp ciekaHun. J\uaToMerpHuecKkad KPUBe 
ABACTCH Pe3YJIbTUPylouleH KPMBOM AByxX MpolleccoB: TepMMyeCcKOrO pacuIMp 
HUA WIM @KaTHA M ycaqku. YuacTKH KpHBOM HarpeBa, B KOTOPbIxX ycayKa Mp 
oOsalaeT Haj, TePMH4YeCKHM PaClIWpeHHeM, MMeIOT MeHbIUMH YyroJl HaKJIOF 
K ocH aOcitucc. YuacTKH KpWBOM C ACHO BbIparxKeHHOH ycayKOM MMeIOT COW 
3HAaUTeIbHbIM yroul HaksIOHa K OCH aOcuucc. B yacTH KpMBOM, Pe MMerOT MEC’ 
TOJIbKO Mpolleccbl TEPMHYECKOPO PaclIMpeHuA WIM CKATHA, KPHBAA OXNAKMeHI 
KaxkKOro WHKJa cMBaeTCA (C OOMbIeH WIM MeHbIMeH TOYHOCTHIO, KOTOPad 3aB 
CHT OT HeKOTOpOrO OTCTaBaHHA WIM OlepexKeHHA MOKa3aHHH TepMoOliapbl | 
HCTHHHOM TemnepaTypbl OOpasia) c KpuBOM HarpeBa cezyroulero UnKsJa. I 

Mepe BO3pacTaHHA MOpAAKOBOrO Home 


40 WuKa TeMnepaTypa, MpH KOTOpOH ycayl 
8 HauWHaeT 3aMeTHO MpeoOslayqaTb Hay TepM 
= sr yeCKHM paclimpeHvem, Bospactaer. M3 yu 
= T'paMMbIl MOXKHO 3aMe€THTb, 4TO aOCOJIIOTHE 
3 90 BeIMYMHa YCaqKW 3a OMMH WK C Kak 
S CJICAYIOUUM LAKJIOM YMeHbIlaeTCA, aCHM 

25 TOTHYeCKH NpHOIMKaAch K HYJIHO. 


eS I! GE Pi 


dueno pied cnekanur M3mepenne yJesbHoro Beca oOpa3ila noc. 


a CHATHA uaTOMeTpHueCKOH KPHBOH, T. 
Puc. 2. Usmenenue yfenbuoro Beca yocyie 9-KpaTHoro HarpeBa yo 1100° u o: 
THTaHa B pollecce UMKIMuUeCKOro Cie- jlaxkienua no 200—300°, Jao BeMUMHY 4, 
ae Kak W3BeCTHO, CMeYeHHbIi THTAH C yJeJIbHB 
Becom 4,2 Moxker KoBaTbca. Jia uccneloBaHuA H3MeHeHHA YebHOTO Beca 
MUKPOCTPYKTYPbI B MWpollecce WMKMYeCKOrO CieKaHuA OOpasiibl MpeccoBaHHO 
TUTaHa, JMaMeTpoM 7 MM, JWIHHOM 15 MM, 3anadtHHble B 3BAKYHPOBaHHbIe KBa 
WeBble aMMyJIbl, MoABepramucb 10 TepMouHKaM, c HarpeBom Jo 1100° u o 
jlaxkyenvem fo 600—700°. Kak cnenyer u3 KpuBol puc. 1, mpomeccbi, mpox 
XOJAMe MIpH oxJiaxKeHun oT 600° fo KOMHaTHOM TemMMepaTypbl, He COmpoB 
*KlaioTea ycayqkol. Bee aMiyJibl OMHOBPeMeHHO NOMEllaIHcb B Neub compoTu 
JICHUA; MOCse KaK JOO WK Ja H3 Neu U3BeKaaCb OHA aMMyJa MW OXJarxKawat 
Ha Bosiyxe. MU3mMepenve yebHoro Beca OOpasloB FrHApocTaTHyeckuM cnocobc 
moka3ao0 (pvc. 2), YTO C YBeNIHYeHHEM UHCIa TePMOMMKJOB yJebHb B 
Bo3pacTaeT BHaYasle ObICTPpO, 3aTeM Oomee MejeHHO. IIpu 3sTom nopucroc 
oOpa3ilOB YMeHblilaeTcA BHauaJle 3HAYMTeJIbHO, 3aTe€M BCe MeHbIlle. 

Tlocme mepBoro Wuksla, T. e. Mocme HarpesBa Jo 1100° u HemMeymeHHO culenyl 
ulero 34 HMM OXJaxKJeHHA JO KOMHATHOH TeMMepaTypbl, MHKPOCTpyKTypa C 
pasila COepxUT OovIbIMOe KOJMYeCTBO MpeHMYWLeCTBeHHO MeJIKHX Op; moc 
BYX TaKHX WMKJIOB Ha WWInMde BULHO CpaBHHTeIbHO HeOO/bIUOe KOMMUeCT 
Ooulee KpynHbIx op. Ilocme 6 WukKOB Kak pa3MePpbI, TaK HM YMCIO MOp 3aMeT 
yMeHbulnsucb. Iloce 10 TepMouuk0B OOpasell, B CpeqHel ero uacTH, KOTODp. 
MNO MlowaqH wuuda cocraBseT mpHMepHo 80—85%, umeeT BHA KOMNAKTHO 
MeTaJIJIa C H€3HAUHTEJIbHbIM KOJIMYECTBOM OUeHb MewJIKUX Nop. Ilo Kpaam WIM 
BCTpeualoTCcA JIOKAaJIbHbIe YYACTKM CKONJICHHA NOP; Mowat Wanda, 3aHuMe 
Max TaKMMM yuacTKaMH, CocTaBuIAeT He Oomee 20%. Takum o6pa30m, onbiT 
MpOBeeHHbIe Ha MaJICHbKUX OOpasilax (quameTp 7 MM, JiMHa 15 MM), noKa3a, 
BOSMOXKHOCTh MOJIYYCHHA KOMMAKTHOTO MeTaJJIa WyTeM ClleKaHUA MpeccoBaHE 
TO MOpOliKa MO pexXUMY TePMOIHKJOB. 

C WeslbiO COMOCTaBJIeEHHA Pe3yJIbTaTOB H30TepMHYeCKOrO UH WHKIH4YeCKO 
pexKMMOB CIleKaHHA B HJCHTHUHBIX YCJIOBMAX, a TaK2Ke Ha OOpaswax Sombie 
pasmepa, ObIJI MpoBeweH CuleqyionmMi onbir. Bpycok THTaHa, pasmepom 15) 
x 25 < 240 MM, cipecoBaHHBI MO yJebHbIM JaBsenuem | t/cm?, Ama nos 
YeHHA MOMHOM TORK AeCTBeHHOCTH UCXOMHOTO COCTOAHUA OOPa3siloB Obi passed 
B TOmepeuHOM HampaBJIeHHM Ha flBa OOpasiia, KaxKbI pasmepom 15 X 25 
< 120 mm. McxogqHas mpeccoBka uMea yleubHbI Bec 2,79. O6pa3iub mocie) 
BaTeJIbHO CNeKaJIMCb B OHO M TOM xe TpyOuaTOH BakKyyMHOM meu comport! 
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Pue. 3. MuxkpoctpyKtypa oOpas3ia 

THTaHa Mocyle H830TepMUYeCKO"O CieKa- 

Hua mp 1100° B revenue 16 uac. (6e3 
TpaBJIeHHs) 


a 6 
©. 4. MukpocTpykTypa oOpa3lla THTaHa Mocme WHKAMYeCKOrO CNeKaHHA mpH 10 TepMouNKJaXx, Cc Harpe- 


Zo 1100°. O6mee spema Tensosoli o6pa6oTKu 16 uac. (6e3 TpaBleHHa). a — cepeqHHa oOpasiia, 
6 — HeKOTopble KpaeBble yuacTKH oOpa3ila 


= 


T. 118, Ne 3, Muay 


ee 


eHHA: MepBbI OOpasell NO WHKMMYeCKOMY pexXMMY, BTOpo — no usoTepMu- 
eckomy. Iluksmuecku pexum coctosm u3 10-KparHoro Harpesa yo 1100° 
M OXJlaxKeHuA Wo 800°, o6uree Bpema Takoli O6pa6oTKH cocTaBuso 16 uac. Ha 
prOM OCHOBaHHM M380TepMMyecKad OOpadoTKa IIpoBOAMMach Mp BbIMep2xKkKe pH 
1100° B Teuenue 16 yac. Tlocme cnekaHua oT Kaxksoro o6pa3ila C OMHOMMeHHBIX 
XOHILOB OTPe3aJIHCb TeMIMVIeTbI, Ha KOTOPbIX MPOBOJMNOCh OMnpeeseHue y]eJb- 
Horo Beca, a Ha MoMepeyHoM pa3pese — u3MepeHNe TBepLOCTH U UCCeOBaHHe 
MHK POCTPYKTypbl. 

YileIbHbIM Bec OOpasia, cieyeHHOrO MO u3Z0TepMuYeCKOMYy pexuMy, cocTa- 
pu 3,27, a TBepfocTb 107 Hp; ytembHbIit Bec OOpasiia, cmeyeHHOro lO pexuMy 
wepMOWMKIOB, 4,25, a TBepLocTb 250 Hz. Ha puc. 3 npeycraBleHa MUKpocTpyK- 
rypa oOpasija nocie H30TepmuyecKoro cnekaHusa upH 1100° B reyenne 16 uac., 
Ha KOTOPOM BUHO OobuIoe KomMYecTBO Nop. MukpocrpykKTypa OOpa3ila, mocue 
UKJIMYeCKOrO CieKkaHHA, 8a TO *%Ke CyMMapHoe Bpema 16 yac., npH 10-KpaTHOM 
darpepe Wo 1100° (6e3 Blep2xkkH IPH MakCHMasIbHOM TemilepaType Harpesa) 
MpeCTaBIAeT BIOJIHE KOMIMAKTHbIM MeTaJu (puc. 4, a). HnuToxHO Masioe KOWIN- 
eCTBO MOP, KOTOpoOe BUAHO Ha Wide, BOSMOXKHO Jake y NaBsJIeHHOoroO, Hele- 
jDOPMUPOBaHHOrO MeTadua. CrelyeT 3aMeTHTb, YTO CTPYKTYpa, NOKa3aHHaa Ha 
puc. 4, Kak M B CJly¥ae CMeKaHHA MaJIGEHbKUX OOpPasiloB, 3aHuMaeT He BCe MOE 
limba: 10 KpaaM 3eCb TakxKe MMeIOTCH HeEOOMbINMe YUACTKM MeCTHOTO CKOIe- 
Hua nop (puc. 4 6). 

| IIpvpeyzenuple onbitpl, KOTOpbie culekyeT pacCMaTPMBaTb Kak IpelBapUuTeJb- 
HbIc, YKASbIBaIOT Ha WesecoOOpa3HOCcTb USbICKaHHA NyTeH yCKOpeHusA Mporecca 
MeKaHHA HEKOTOPBIX MeTaJIJIHUeCKUX MOPOWKOB MYTeM 3aMeHbl H30TepMHYeEC- 
KOrO Cle@KaHHA WNKIMUeCKUM. 


VuctutyT mMetatnypruu um. A. A. Batixona Hocrynuao 
AxkajlemMuuw Hayk CCCP 20 VI 1957 
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Jloxnagn Akayemuu nayk CCCP 
1958. Tom 118, Ne 3 


XHMHYECKAA TEXHOJOLH | 
Unen-Koppecnonyjent AH ccce VM. H. WJTAKCHH u P. W. WA®EEB 


O BJJMAHHM JJIEKTPHYECKOLFO MNOTEHUMAJIA 
HA PACIIPEJEJIEHHVE KCAHTOTEHATOB HA MOBEPXHOCTH 
CY JIbPUOB 


ONeKTPUYeCKHH NMOTeHIMall MHHepasia B BOAHOM cpefe HeOMHaKOB BCJE 
CTBHE HEOHOPOMHOCTH EFO CTPYKTYPbI, ABJIAIOWEHCA Pe3syJIbTATOM YCJIOBUH O 
pa3s0BaHUA HM aibHeliwHx usMeHeHu mMoBepxHocTu. IlopepxHocTHbIe peakIHy 
aJlCOpOMMOHHble ABJICHHA, OCOGEHHOCTH KPUCTAaJIJIO-KUMHUeCKON XapakTepHCTHH: 
B 3HAUHTe/IbHOM CTeMeHH BJIMAIOT Ha H3MeHeHHE MOTeHUMala NOBeEpXHOCTH MHH 
pasa. 

Pa3sMuve MOTeHI[MasIOB MOBEpXHOCTH CKa3bIBaeTCA Ha OKMCJIeCHHH cybp 
nos. Pay uccegqopatenel, Hanpumep Torrimamk u Brounep, Yauc (mut. B (YP 
OTMeYaJIM BJIMAHMe KOHTAKTa OAHOFO MHHepasa C PyruM Ha Tpolecc OKMCJIeHH 
Takoro pojfla yuacTKHjmoBep: 
HOCTH MHHepasia, Ha KOTOPB 
HauMHaeTca g MpOlecc OKHCIE 
HHA, pacipefesenbl [NATHHCTO 
Kak MOXKHO BHeTbh Ha NoBepys 
HOCTH TrasleHutTa (pune. 1). 

CyilecTByeT MHOrO JjaHHbIi 
0 CBA3H (bOTALLHOHHBIX CBONCT) 
MOBepXHOCTH Cc ee NMOTeHIMal 
JiomM. Ajcop6uuaA ra3s0B, u 
mepBylO oO4epeyb KUCIOpORé 
H3MeHHeT MOTCHUHa MUHepast 
B BOJHOM cpexe (?). Takue cbr 
TaIMOHHble & peareHTbl, Ka 
KCaHTOreHaTb, 3HaUHTeJIb 
H3MeHAIOT NOTCH Mas B MOMEH 
3akpellvleHHA HX Ha NoBeps 
HOCTH “ MHHepasia. Hanpx 
mMep, b. Kamencxnuh u A. II¢ 
MAHOBCKHH (“) MpHBOAAT Wa 
Puc. 1. Pacnpexenenue mpogxyKktop okucnenun ua HbI€e O BJIMAHHM peareHTe 

rpaHAX ramenuta, 50 X Ha MOTeHWMabl MUHepaoy 
MuxpopayuorpaduyeckHi 

MeTONOM MlOKa3aHa Pe3KO BbIPaxKeHHaA HepaBHOMepHOCTh pacnpeseseHHsa Kca 
ToreHaTa Kak 10 rpaHaAM MMHepasia, Tak HM MeKAY pas/IMUHbIMA MUHepawaN 
(proTauHOHHOH myvbribi (*). Ilpumenenne MHKpOpayHOMeTpHH, cocTosuen & 
OJHOBPeMCHHOM COOCHOM CONeTaHHM MAKPOCKONAa HW TOpoOBoro cyueTunKa B-yacTul 
9KPaHHPOBaHHOFO aJIIOMHHHEBBIM JIMCTKOM C OTBepcTHeM 0,2 MM, NO3BOJIMIO” Hi 
NOMYYHTb MaHHbIe, XapakTepHsyioulne CTeLyiouuM O6pasom HepaBHomMepHoc 
pacipeyeieHuA STHOBOTO KCaHTOreHaTa MO OTJeIbHBIM YacTuIaM rameHud 
(boTaiMoHHOu KpynHocTH (B uMm/MHH): 84, 82, 47, 200, 244, 153, 70, 4} 
71, 94, 107, 49, 59: i 
B muTepatype u3BecTHbI MHOrHe (hakTbI (°,°) pasmmuHoli droranHoHHoN al 
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MBHOCTH TpaHeli MHHepaJia B MOMeCHT IIpHKpeMJIeCHHA YaCTHILbI K BOS YWHOMY 
y3bIpbky. 

Takum o00pasom, CylllecTByeT CBA3b MeXKLY HepaBHOMepHOCTBIO NoTeHIWMAaNa, 
akpelieHHeM (OTaMMOHHOFO peareHTa HW aKTOM IIPHKpeneHUA YACTHIb! MHHE- 
pala K TY3bIPbKY rasa. 

Mb CuHTaeM BO3MO2%KHBIM CJe/yIOMMi MexXaHu3M BOSHUKHOBeHHA HepaBHOo- 
epHOCTH paciipefeseHHA peareHTa NO NOBepXHOCTH MMHepasia, OCHOBaHUHbIi 
a pasJIMYMM MOTCHUMAaa BOSHUKAIOWUX MHKPO- H MaKpPOdSJIeMeHTOB. 

Kak W3BeCTHO, NOTCHIMAJIbI CYb*PUAH‘IX MUHEPaJOB B BOHBIX cpelax Ko- 
eOmotca or 0,01 go 0,6 B. Cueqyer 3ameTuTb, YTO ONpeneneHUA MOTeHIMaIOB 
(MHepaJIOB MO CYULECTBYIOINMM Me€TOXHKaM SABJIAIOTCA HETOUHBIMU, TaK Kak H3- 
MepeHue MpOMSBOAMTCA He Cpa3y NMoce OOHaKeHUA NOBEPXHOCTH, a Yepes HE- 
oTopoe BpeMa (Kak MHHuMyM 10—80 cek.), B TO BpeMs Kak ajcopOmHoHHIe 
|pOleccbl, HSMeCHAIOMLMe MOTeHUMaJ, MpOTeKaloT 3HaYHTebHO ObicTpee. Hamu 
BIO OCYULeCTBIeCHO H3MepeHHe MOTeHIMAJIOB CBEKeOOHAKAaeMbIX CYJbPUINLIX 
MHepasioB Mp MOMOUM OesbIHepUHOHHOH OCUMIOrpadpuyeckoli ycTaHoBKH 
9JIEKTPOMETPHYeCKOH BXOJHOM Cxe- 

OH, OOecmeunBarlollel HaNMeHbLLLy10 Jnekmpocunoboe 

oaApHsalnio. PesymbraTbl u3sMepe- po BRE ~~ Yuaormok wamengn- 
IMA MOTeHWHasIOB Nodyualuch Ha pes wou nobepxnocmu 
f5—50% Bbillle WIM HMKe, 4eM TO 
PObIUHBIM MeTOAMKaM. 

| Ha puc. 2 cxemaTHuHO mo0Ka3a- 
fO BOSHHKHOBeHHe H3MeHeHMA T10- ‘eS 
PeHIMala Ha HeEOJHOpOAHOH mMoBepx- 

OCTH “YaCTHUb Cyb:uHOrTO MuHe- 

Malta. Bo3HuKulee 3JIEKTPOCHJIOBOe Puce. 2. Cxema Bo3HHKHOBeHHA pasHOCTH MN0- 
owe (nopaqKa OPO —=Onl B) B pe- TeHWMasa Ha MOBepXHOCTH MMHepasa 
yibTaTe W3MeHeHHA MOTeHWMasa, 
anpuMep scuJleqcTBHe afcop6uMH KuCOpofa, BUMAeT Ha albHeulee 
PasMeleHHe aCOPOHPYIOWIHXCA HOHOB UJIM MOJIeKYyJI. ITO dIeKTpHYecKoe Nowe 
ala TIOBEpXHOCTH MUHepavla BbISbIBAeT HEpaBHOMePHOCTh paciipeseseHuA peareHTa 
fa MoBepxXHocTH. BosuHukatonlee pacipeseyieHHe HOHOB HIM MOJIeKyJI CBOLMT 
MHHUMYyMY 3HaveHve CBOOOAHOK aHepruu. I]pu sTOM HX OpHeHTallMA BbIPAaKe- 
#a TEM Apue, vem Oobile TpalveHT SJIEKTPOCHJOBOrO NOMA. 

| SAsmenua, BosHUKarOlIMe B Mpollecce PuoTawuu, HepeyKO HaOOMalOTCA B He- 

MABHOBCCHEIX YCJIOBHAX. 

CTOKHOBeCHHA MMHepaJIbHbIX UaCTHI, HMeIOWMX pa3sJIMUHbIe MOTeHIMadJIbI, 
(bU3SHKO-XHMNYeCKOe B3AMMOJeEHCTBHE CO CpelOH BJIMAIOT Ha Pa3HOCTb MOTeH- 
MMaJIOB MUKPOYyYaCTKOB MOBepXHOCTH, a CJleqOBaTeJIbHO HM Ha paciipewerenne 
beareHTa, a TaK2Ke H Ha MepemellleHue COeB peareHTa C OJHUX YYaCTKOB NOBepx- 
OCTH Ha Jipyrve, YTO OCOGeHHO OTHOCHTCA K MepeMellleHHiO peareHTa H3 Bepx- 
MX COeB MOJHCOMHOFO MOKPHITHA Ha elle He 3aHATbIe peareHTOM YUAaCTKH M0- 
sep XHOCTH. 

Hamu M3MepeHbI HMMYJILCbI TOKA MEX*KLY CybPMAHBIMM MMHepaslaMH B MO- 
eHT cTomKHOBeHuA B 0,01 N pacrBope xsopuctoro Kasua. .MMnybcbl ToKa, 
I8MepeCHHbIe MMJMamMnepMerpom Tuna IIM-70, nocruramu 2,0—2,5 ma. Ipu 
MHECeHHM TaKOrO TOKa K TOUKe KOHTAKTa MexK]y MHHepaJIbHbIMA YaCTHIWAaMv 
I K TOJMHHaM afcOopOMUpoBaHHbIX C/O0eB MOJyYaloTCA 3HaAYUTeJIbHbIe TpaMeuThl 
HeEPrHu, MOFyllWe B KOPHe H3MCHHTb MepBOHavaIbHOe pacmpeseieHHe pea- 
eHTOB. 

B ycnopuax MepeMellMBaHHusa pu PoTallMu M3MeHEHUA NOTCH Mada MOCTOAH- 
(0 BOSHHKAIOT B Pa3JIMUHLIX TOUKAX MOBeEPXHOCTH @MOTHPyeMbIX MMHEepaJOB. 
lo-BugzuMoMy, 9TO ABJIeEHHe H OOYCJIOBUIO HepaBHOMepHoe (oTalMOHHOe M0- 
eeHHe OJMHAKOBO OGpaOOTaHHbIX YaCTHI, OAHOTO HM TOTO %Ke MHHEpaa WH MHKPO- 
lepaBHOMePHOCTh paciipeeeHHA peareHTa, paHee NoKa3saHHy!0 HaMA MHKPO- 
alMorpacduyeckn (*). ‘ 

Cnelyer TakxKe OTM€THTb BO3MOXKHOCTh BIMAHUA SIEKTPHYeCKOTO NOTCH 


She 547 


id 


a 


Munepan © 


q 


ny 
a 


% 
‘“ 


Walla Ha MpWkpelieHve MMHepaIbHOM YaCTHIbl K BO3SLYWIHOMy IY3bIpbK)} 
P. C. Qpauc (*) oOHapyxXu, YTO Kalla YeTbIPeXXMOpHcToro yruepoma, Kacak 
UladCA MOJIMpOBaHHOH 2%Kese3HOM MIaCTHHKH B BOJHOM Cpesle, BbISbIBAeT BOSHUI} 
HOBeHHe 3HaYHMTeIbHOrO MOTeHIMasla, MpHyeM MO, CaMOH KallieH HaxofMJac 
KaTOMHAaAd OONACTb, a BOKPYF OOacTb AaHOZHOLO KOJbIla, B KOTOPOM MpoucxoaMs 
3HauHTeIbHad Koppo3sHua. Haim HaOmoxeHud Hall MpoleccoM MpuKpe4»leHy 
BO3]YIUHOrO Iy3bIPbKa K MHHepaJIbHOM NMOBePXHOCTH NOKa3a/iM, YTO Pa3pb 
ny3bIpbKa B MOMeHT MIpHMNaHHA HauHHaeTcaA B KaKOM-sMOO aKTHBHOM TOUK] 
3aTeM 93TOT MpoOpbIB OblcTpoO pacnpocTpaHseTcaA MO KOHTYpy TpHMMmaHHaA. 
BeposTHo, my3bipekK Bo3yxa, IpHOJIM2xKadcb K NOBeEPXHOCTH MHMHepaJia, BI 
3bIBaeT H3MeHeHHe NOTeHIMalla, KOTOPOe TeM BBIWe, YeM OM2%Ke My3bIpeK K I 
BepxHocTH. Ecuiu pH KacaHHM My3bipbKa C NOBePXHOCTb!IO MHHepadla B aKTH 
HOW TOUKe MpPOH3ONAeT MpOPbIB XUAKOK (Pa3sbl HM HAYHETCA 3aKpelieHHe, TO Cc pa 
WMpeHHeM MVIOWalM IpHunaHuad My3bipbKa K MHHepadly rpasMeHT MOTeHIMal 
Ha OOpa30BaBllelicn Tpexta3HOH rpaHulle yBeJIMUNBaeTCA 3a CUeT BJIMAHUA T 
30BOH (pa3bl Ny3bipbKa. 


Tloctynusio 
' 3 IX 1957 
HWHMTHPOBAHHASA JIATEPATYPA 


1c. C. Cmupuos, 30na okucmeHua cymbtpUAHEIX MecTropoxeHHi, M3g. AH CCC, 
1951. 27.N. Plaksin, S. W. Bessonov, L. R. Solowjowa, Freiberger Fc 
schungsh., A, 33,60 (1955). *B. Kameuckxuu, A. TlomanospecKuin, Bros 
Tlompexol Akan. HayK,Org. 3, B. 2 (1954). 4 C. Tl. 3atuesa, W.H. Waaxcun, PIU 
pees, Mss. AH CCCP,OTH, Ne 4 (1957). ® HW. Cpeu-Hu apcoun, C6opu. Hospieuccneqord 
HUA BOOMaCTH TeopHH dsotaynHu, 1937. ©®O. C. Borgauos, Bonpocei teopuu daotanyp 
1941. 7 R.S. Evans, Metallic Corrosion, Passivity and Protection, 1937. | 
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Horknayn Akanemun HayK CCCP 
1958. Tom 118, Ne 3 


LPEOJOLH f 
B. H. ABEPbSAHOB 


KbIHOBCKHE OTJIOKEHUSA CEBEPO-BOCTOKA TATAPHU 
(ITpedcmasaeno axademurom C. H. Muponoseim I1 V 1957) . 


YHUHUMpOBaHHad CxeMa crpaTurpapuu esoHa, upunatan B 1951 r., 
HacTOAMee BPeMA, B COOTBETCTBHH C HOBbIMH MaTepMaslaMu, MOABepraerca 
MmepeCMOTpy. 
| PesyIbTaTbl MOCIeqHHX MCCeqOBaHuH MeBOHCKHX OTJOXKeHHH Ha CeBepo- 
pBOCTOKe Tarapuu u 3anaze BatikupHu moKkas3biBaloT, 4TO HMxKHIOIO rpaHully 
IKBIHOBCKOH CBHUTHI CylelyeT MO-MpexKHeMY MPOBOAMTh B OCHOBAHMM «BepXxHero 
pISBECTHAKAY. Takoe pellleHne Bompoca TOTBepKAaeTcA HaxokaMW THMMYHO 
IKBIMOBCKOM (hayHbl KaK B «BEPXHEM H3BeECTHAKe», TAK H OCOOeCHHO B «CPeIHEKbI- 
MOBCKOM», KOTOPbIM WHPOKO Pa3BHT HM ABACTCH MAPKUPYIOULMM MpocsoeM Ha 
PasBeOUHbIX MvioWlaqAx ceBepo-3anayqHou Bawkupuu. Teonoramu BatwKupcKo- 
ro @ummana AH CCCP 3yecb onpeyenenbl crenyroule cdbopmpr: Cyrtospirifer 
oo Wen., Atrypa uralica Nal., Schizophoria striatula Schl., 
}Lingula loewinsoni Vern., Atrypa tuboecostata Paeck., Chonetipustula ilme- 
iInica Nal. u gp. 
Bostee CJIO%KHbIM ABJIAeTCH BOMpOC O BepXHel TpaHule KbIHOBCKOM CBHTHI. 
HB cepbIxX HW 3eJIeEHOBAaTO-CepbIX cCapraeBCKHX M3BecTHAKax VW. C. MypaBpes 
ma E. E. Vpanos (*) o6napyxuau dbayHy, HaOsOJaeMylo B KbIHOBCKHX OTJORKe- 
WHUAX WM MOSTOMY MPHYNCIMIH yKa3aHHble U3BECTHAKH K KbIHOBCKOM CBUTEe. 

B To Ke BpeMA B BepXHeH uaCTH 9THX CapraeBCKNX H3BECTHAKOB TeoJoraMu 
| 


S) 


pecta «TatTHedrera3pa3pelka» Oblia BCTpeyeHa dayHa CapraeBcKoro OOIMKa, a 
#uMeHHO: Ladogia simensis Mark., Lamellispirifer novosibiricus Toll., Tima- 
nites acutus Keys u ap. Ha ocHopaHuu 2THX JaHHbIX UMM ObIIO BbICKa3aHO npey- 
lotox%eHNe 0 BO3MOXKHOH TpHHafVlexKHOCTH K KbIHOBCKOH CBHTe yxKe He Bcel 
TOM CapraeBCKUX H3BeECTHAKOB, a JIMWIb KaKOM-TO 4aCTH UX. 

IlonyueHHbie HaMH JaHHbIe NOKAa3bIBaIOT, UTO H NOMOOHOe pellleHHe He MOXKeT 
CYHTaTbCA OKOHYATEIbHbIM. TOJIa OMMCHIBAeCMbIX H3BeECTHAKOB Ha TeppHTOpUH 
HcepepO-BocTOUHOH TatTapuu sIMTONOrMueCcKH OHOpOsHa HW XapakTepusyerTca 
juesHaunTesbHOli ul IIPHTOM JOBOJIbHO MOCTOAHHOM MOLIHOCTHIO, paBHoH 8—10 mM 
[(pexxo 6omee). OHa 10 BHEWIHHM IIpH3HakaM HM KapOTaxKy YeTKO OTe AeTCA OT 
#HMDKe- WM BbillelexKaulux nopox. B sTux-ro usBecrHaKkax I. Il. Baranoson u 


i 
HE. E. Vipavoppim u Obluia OOHapyxXeHa pasHoBospactHasn cdbayHa. IIpocnexuBasn 


tee pacmpeyemeHue 10 paspesy, HeIb8A OTMETHTb IIPHYPOUeHHOCTH KbIHOBCKON 


| ° ° 2 
(DayHbl K HW2KHEMH YaCTH PaCCMaTPHBAeMBIX OTJIORKCHHU, a CaplaeBCKOH — kK 


HBepXHeli, KaK 9TO CJeOBaO Obl OXKUaTb: TO MepBasd M3 HUX, B YacTHOcTH Cyr- 
tospirifer murchisonianus Vern., mpocsexMBaeTcA MO BCeMy paspe3y MBBeCT- 
HAKOB MOUTH JO NOXOWBEI JOMAHHKOBOM CBUTb! (CKBaxKUHAa Ne 19 EnaoyxcKkon 
WWNOUaIH), TO OTAeIbHBIe CapraepcKkHe POpMbI BCTpeyalOTCA B CaMOl HM*KHEeH 
Iuacrn OMHCHIBaeMBIX H3BECTHAKOB BMeCTE C TIpeCTaBUTeIAMM KBIHOBCKOM (ayHbl 
(cxparxuna Ne 34 Mycmomosckoi muiomaqu, cKBaxkuHa Ne 27 Hoso-Mycabai- 
WckOM mvomaaHy. 

B cxpaxune Ne 20 Yexmarymescxon naomagu IT. Il. Baranopoli B OHOM 
joe onpegenenbi Cyrtospirifer aff. murchisonianus Vern., Atrypa sp., Lamel- 
lispirifer novosibiricus Toll. Ileppax qopma saBaseTcH THNMUHBIM Tpelcta- 
HBHTeJIEM OTJIOXKCHHIt KBIHOBCKOM CBATHI, a BTOpas! — CaparaeBcKOH. 
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Hamwune Takux mpoTHBopedWit B TaeOHTOJOrMyeckon XapakTepucTHK 
He MO3BOJAIOUIMX K HaCTOAULeMy BPeMeHH CKOJIbKO-HHOYAb yBepeHHO CKa3aTIf 
KaKYIO YaCTb MOAMOMAHHKOBHIX H3BECTHAKOB CJIeyeT OTHOCHTh K KbIHOBCKO 
cBuTe H KaKylO K CapraeBCKOli — pH JMTOJIOrHYeCKOH OAHOPOAHOCTH TOJUE 
3aTpyAHsAlollel MpoBeeHHe TpaHullbl ABYMA STMHMH CBHTAaMH IO KepHy UH Kapé 
TaxKY,— YKa3bIBaeT Ha HeOOXOMMMOCTb MaJIbHeHIuerO U3yYeHHA YyKa3aHHbll 
OTMOKeHMH C WeMbIo Soulee TOUHOTO OMpesemeHuA OObeMAa CBHT. 

Ojuako culeyer OTMeTHTb, YTO OOULEMPHHATHIM ABJIAeTCA NpOBeeHHve pF 
HULL CTpaTurpaduyeckux MospasqeeHH MO MOABJIeEHHIO HOBbIX (op. Ecaf 
MCXOJMTb H3 STOFO IPHHUMa, TO BMOIHE CIpaBeAIMBO NOJlaraTb, YTO 3a KbIHO} 
CKUMM OTIOX%KeHHAMH CuleMyeT COXPpaHHTb UX pexKHHH OObEM, T. e€. HH2KHIO 
rpaHully MpOBOAMTb MO NOOWBe «BepXHerO H3BeCTHAKA», a BEPXHIOW — Ip 
MOJOUIBe 3e1eHOBaTO-CepbIX HM CepPbIX MOLIOMAHMKOBBIX H3BeECTHAKOB. OTO © 
rjacyetcd H c TpeOopaHuem BcecorwsHoro copenaHua reomoros 1951 r. (7 
OTMeUaIOLIUM, TO Ip BbIeeHHM CTpaTurpaduyeckux NospasfeseHui, Kpon} 
JOCTaTOUHOFO JIMTOMOFO-NaseOHTOMOrMYecKOrO OOOCHOBaHHA UH OMnpeeseHHoly 
MOJIO*RKeHUA B paspese, HeOOXOMHMO HaJMuMe YeTKUX paul. 

Takum 06pa30M, K KbIHOBCKHM CJIOSM CJleyeT OTHOCUTb, HECMOTPs Ha MMeFV 
{lec pasHorMacuaA, TOMY MOpod, B THNMYHOM CJly4ae CJIOAKEHHY1O 3eJ1eEHOBAT |é 
CepbIMH MH IWOKOaRHbIMM apruJJIMTaMH C MaJIOMOLLHbIMH, HO XOPOLO BbiJep2Kaiks 
MbIMH MIpOCIOAMM KapOOHAaTHBIX NOpos B HHAKHEeM M CpeqHeli ux uacTH. Ilocmep 
sue coyepxat cdbayny Cyrtospirifer murchisonianus Vern., Atrypauralica Nal¥ 
A. tenuisulcata Nal., Schizophoria ivanovi Tschern. u ap., noxTrBep»xJaronlyli 
KbIHOBCKHH BO3pacT 9THX OOpas0BaHHil. 

B mpegemax cepepo-BocTouHoh TaTapvv KbIHOBCKHe OTJIOKeHUA pacupocTpy 
HeEHbI MOBCeMeCTHO. GaseratoT OHH Ha NOMexKalluxX OOpas0BaHHAX HecorsacH |i 
€ pa3MbIBOM. O6 9TOM cBHJeTebcTBYIOT: 1) HaM4He B UX TIOMOLIBe pa3sHOBO 
pacTHbIX OOpa30BaHHH — TO %KHBeTCKUX (EmaOy2xKcKanA Tvlollayb, CKBaKHHP 
NoNe 8,9, 19, 14, 22 u ap., Ppaxanb, ckBaxkuuHa Ne 18 un Ap.),TO pa3sHbIx macTch 
nmawulcKoH cBuTbl (Capaluuckad, Hoso-MycaOalickaa muomlaqu u gp.) 
2) COOTBeETCTBCHHO 3HaUHTeJIbHbIe KOeCOaHHA MOMHOCTeH NalllMuckKUX OTJIOXK 
Hult; 3) mpucyTcrBue B OCHOBaHMM KBIHOBCKMX CyIOeB KBaplleBoli rabKu (H| 
mpumMep B cKBaxkuHax Ne 8 un 5 EnaOyxckol muowjalv) WH KOHTraoOMepa’ | 
M3 TraJlbKM TeMHO-ceporo aprusmuiuTa (B cKkBaxuHe Nol CapaitmuncKol mai} 
wan). . 

PalvaIbHO-MTONOMMYeCKad XApaKTePHCTHKA KbIHOBCKHX OTOKeHHH B Up, 
eax TeppHTOpHu He BbIfepxKuBaetcs. B nepBom npHOiMKeHH BILeMAOTO 
TpH THNa UX pa3spesos: MycsomoscKuli, Capalinmuuckuit u Ena6yxckuii. 7 

Tleppptit oxBaTbipaer SHauTeAbHY!O BOCTOUHYIO YacTh TeppuTopHu: Mycmp 
MoBCKy!0, CapmaHoso-Panrasapcxy1o, Mexsemuno-AKranpuuckyio, Bakanuls 
cKylO HM Ip. pasBelouHble noulaqu Tatapuu u sanaqHoi Baikupun. . 

3iecb B COCTABE KbIHOBCKOMi CBUTbI JOBObHO YeTKO OGoCObuImIOTCA 4 naUrh 
(cHu3y): 1) HWKHAA KapOoHaTHad — «BepXHHii U3BecTHAK» (1,5—2 M), 2) aprule 
JIMTO-aleBpoMTOBbIe (S—10 M), 3) BepxXHad KapOoHaTHad — «cpeqHeKEIHO 
ckHM M3BecTHaAK» (0 —1,5 M) u 4) aprusmautosas. | 

YkasaHHble Nauk B Mpefemax paccMaTpMBaemoli yacru TePPHTOPHN BbITele 
*KUBAIOTCA JOBOJIbHO cTporo. [paHulbl CBUTbI OTOMBAIOTCA Y4eTKO: HMKHAA- IE 
10 MOMOWBe «BEPpXHerO H3BeCTHAKa», BEPXHAA — MO CMeHe aprHJIMTOB Ha Ch 
Pble M 3eJICHOBATO-Cepble M3BeCTHAKN CapraeBCKOH cBuTHI. MomHocTh KBIHOM 
CKUX OTJIOXKeHHU KOMeONeTCA B Mpemenax 20—27 m. 

B 3anayHoM HM CeBepo-3anaqHOM HallpaB/IeHHM OT paccMOTPeHHBIX Momany 
KBIHOBCKHE OTJIOKEHUA MpeTepMeBaioT CyWeCTBEHHbIe M3MeHeHHA. if 

Ha Capaiimuckoit PpasBeOUHOK MWomalw HM B cKBaxkuHax NoNe ll u 
Hoso-Myca6atickoni Tulonaqu 10 eBoMy Oepery p. Kampr (Capalinnucknit T t 
OR WOM ame CERT cc re pce: MHOH. Tak, B CKBa2KH fh 

Wyroulee cTpoenne (cHu3y): 1) x 
BeCTHAKH (aHasor «BEPXHeFO H3BeECTHAKa») MOULHOCTHIO OKOIO | M, 2) aprumm} 
Tbl MPHMe€pHO TOW >xKe MOMIHOCTH, 3) aleBpOHTbI C MpocoAMH aprusurce 
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oujHocTbio 8 MH 4) apruaurs!, MoumHocThwO 8 M. O6mlaa MOUIHOCTb CBUTHI 
ylecb jlocruraer 18 m. 

HeckouIbKo cepepHee, B cKBaxkuHe Ne | Tol xe noulayqu, KbIHOBCKaA CBHTa 
MeeT TP€XWIeCHHOe CTPOeHHe: BHM3y 3eseraioT aprusuuThl (7 M), Hall HUMH Mec- 
aHuku (8 M) HM B KpoBJe BHOBb aprMuuuTb (7 M). 

Ha 9sToH MloWlaqH KbIHOBCKHe OTOXKeHHA OT HH KeeKallux mawulicKux 
TIEMIAIOTCA Cle AOBOJIbHO YeTKO, B CHJY HaJIMYHA B HX OCHOBAHHH MapKUpyio- 
ero «BepXHero H3BeCTHAKa» WJIM XapaKTePHbIX 3e/eHOBATO-CepbIxX apruu- 
HTOB. 

Ha Hoso-Myca6alicko nomayqu KOM4eCTBO HM MOLIHOCTb MecuaHo-asleBpo- 
MTOBBIX IIPOCJIOeB B COCTABe OTJIOXKCHHH KbIHOBCKOM CBUTbI elle Goulee yBeIH- 
MBaloTcs. 

B cxpaxkuHe No 11 sro mioulaqn BepxHaAA NOOBMHAa CBUTHI Npeycrapsena 
epecaHBalolluMUCaA 3eJICHOBATO-CepbIMU aprHJIJIMTaMM MW asleBPpOMTaMM B OC- 


Capeaeb- 
CKUE O70 


OMOMECHUA 


| Komobchue 


wry WIG vi NS N46 NIG 


Enabyra Capannos Capmar0Go - 
-MYCAVOMOBO 
Eso Eee Mls GH. Eo 
Puc. 1. CxeMa cTpoeHH¥A KbIHOBCKHX OTJIOXKeHH ceBepo- 


poctoka TaTapHv. a — aprusmutsl, 6 — M3BeCTHAKH UH JO- 
JIOMUTI, 6 — aJIeBPOJIHTb, 2 — aIeBPOMHTEI C MpocmoAMH 
aprHJJIMTOB, O — mecuaHHKu 


|HOBAaHHH C JOJIOMHMTOM (aHaJlOr «CpeJHeEKBIHOBCKOrO H3BeCcTHAKa»). He cule- 
y1oT KBaplieBble CpeHeE3epHHCThHIe NeCUaHHKH, MOUIHOCTbIO OKOJIO 7 M, B MO- 
JOWIBe CHIbHO MOJIOMMTOBbIC, MepeXOAAUIMe B CHJIbHO TecuaHble JOJOMHTHI 
(“BEPXHHH V3BeCTHAK»). 

Takum o6pa3oM, mpoclexuBaA CTPOeHHe KbIHOBCKMX OTJIOMKCHHU C BOCTOKa 
M yoro-BOCTOKa Ha 3allaf HM ceBepO-sallal, MOXHO OTMeTHTb CJlemyroulee: 

1. HeyksoHHoe, Bce BO3pacTarollee yBeM4YeHHe B COCTaBe MX MecyaHo- 
aJleBpHTOBOrO MaTepHasla Kak B Bue NpHMece B KapOOHATHO-aprJJIMTOBbIX 
Nopoyax, Tak H B BUe OTeJbHbIX OOOCOGJICHHBIX MIpOc0eB; KOJIMYeCTBO HM MOIL- 
HOCTb MOCJIeqHUX, a TakyxKe HU pa3MepHOCTb 3epeH B CJlararollux MX Nopofax, 
YBEIMUNBAaIOTCA B STOM Ke HallpaBJieHHH. 

2. MowHocTb KbIHOBCKHX OTJIOXKeHUM COXpaHAeTCA MpHMepHO OAMHAaKOBOL 
€ MOI[HOCThIO, OTMeYeHHOH JIA MepBoro M3 ONMCaHHbIX THNOB pa3pe3oB. 

K sanany or Capaliinunckot u Hopo-Myca6alickoh mloulaqen mpoucxoxut 
JlauibHelitiee U3MeHeHHe KBIHOBCKUX OTJIOKeHHM. ITO HapsAy co caOon pas- 
OypeHHOCTbIO palioHa HM TPYAHOCTbIO COMOcTaBJIeCHUA PayHUCTUYeECKH He OXapak- 
TePH3OBaHHbIX, MIOXO JIMTOJOFHUeCKM BbIepxKAaHHbIX TeppHFeHHbIX OTMOVKeHHH 
OO6yYCIOBUIO pa3HOPeyMBOCTh B CYKCHHAX OTHOCHTEIbHO CTPOCHHA KbIHOBCKUX 
o6pas0BaHuii B yKa3aHHO yacTH uccexyemoro paliona. OAHU UcceOBaTeIA 
(B. H. Tuxuii) cunramv, 4TO MOMLHOCTb OMNMCbIBAeMBIX OTMORKeHHH 30eCb Pe3kO 
coKpatileHa 3a CueT BbINaqeHuaA BepxHeli ux uacTu; Apyrue (B. HW. Tpoenovb- 
CKui), HaOOopoT, OTMevaIH BbINaseHve HMXKHeH YaCTH pa3spe3a CBUTHI; TpeTbH 
(HM. A. Uinuapman, I. VW. Korsines) yka3bipain Ha BepOATHOe OTCYTCTBHE STUX 
OTNOX%KeHHH BOOGIE. 

5o4 


K HacTosleMy BPeMeHH, Ha OCHOBaHHH NOJYYCHHbIX B NOcJeqHHe TOMI Jak 
HbIX, HOABHaCb BOSMOXKHOCTh MpOcseqWTb XapakTep H3MeHeHHM KbIHOBCKH| 
OTMOXKeHUH B MPOCTPaHCTBe HM Ha OCHOBE BHIABJICHHbIX 3AKOHOMePHOCTeH NPHHT 
K BbIBOLY, YTO OHH Pa3BUTbI MH B Mpesesax 3anaqHo M CeBepo-samafqHoOu act} 
ceBepo-BOCTOUHOH TaTapHu, HO MpecTaBJIeHbl MpeMMylecTBeHHO mecuaHy 
aJICBPHTOBLIMH Moposamu (Esa6yxKckuli THM paspesoB), YTO ABJIAeTCA WIA HU 
HeOObIUHBIM (pyc. 1). 

«BepxXHUl H3BeCTHAK» BO BCeX CKBaXKHHAX OTCYTCTBYeT, HO «CPpeJHEKBIHOI| 
CKMi» ene MecTamu (cKBaykuHa Ne 16) Bcrpeyaetca. B OCHOBaHHH KbIHOBCKH|: 
OTJOKeHUM BZaleraioT TpyOO3epHUCTHle, MIOXO OTCOPTHPOBaHHble MeCuaHHK}} 
cojlepxkallue OKPYrylo KBaplleBy!0 rasbKy AHaMeTpom 0 5 MM H Oosee (CKBi 
»kuHbI NoNe 8, 5 u ap.). To #e OTMeyeHO HM B CpeqHeH UX YaCTH NO CKBaKMHAa} 
NeNe 31 nu 15. Sto Hapamy c coKpallleHHeM MOLIHOCTeH MalIMHCKUX OTJOXKeHU 
BIVJIOTh IO NOJHOTO HX MCue3HOBeHUA OeccNOpHO yKa3bIBaeT Ha TMepepbiB HW pai 
MbIB B OCHOBAHHH KbIHOBCKOM CBUTbI HU B CpeyHeH ee uacTH. 

Pa3MbIB KPOBJIM MallulcKkol cBuTbI oTMeyasica B I]puKasaHckom u Kpacué 
KaMCKoM palionax B. H. TuxuM, Ha wro-Bpoctoxe TatACCP —T. JI. Mup 
MNOJIBCKOH, a B Ipewemax SanaqHou BawKupun — C. T. Moposospim u ApyruMe 
3TO CBHJETeIbCTBYeT O €FO PeErHOHAbHOM XapakTepe. 


KasaHckuit (putas TMoctynuao 
Axallemun Hayk CCCP 9PY 195" 


\ 


I[MTHPOBAHHAS! JIATEPATYPA 

1W.C. Mypasbes, E. E. Uspanos, JAH, 101, Ne 4 (1955). ? Pemenua Be 
Colo3sHOrO COBeUaHHA MO BbIPAaSoTKe OOUlell yHH*HUMpOBaHHO! CXeMbI CTpaTUrpaduu WeBoHCKY 
MW WOACBOHCKHX OTMO*KeHHH, 1951. 
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Jornane Akagqemuu nayr CCCP 
1958. Tom 118, Ne 3 


TEOJIOLH 


A. A. AJIEAHAKOB 


CXEMA CTPATHIPA®HH YETBEPTHUHDIX OTJIOKKEHHMM 
CEBEPO-3ANAMHOW 4YACTH CCCP MW COMNPEJEJIbDHbIX PAHOHOB 


(ITpedcmaeaexno axademuxom JI. B. Haauexunoim 21 VI 1957) 


B 1953 r. (*) MHow ObIM ONyOHKOBaHbI MaTepHasIbI IO U3y4yeHuIO cTaquit. 
HM -OCIMIIAWMHM TIpw OTCTYNaHHu JIeqHMKa B ceBepo-3anagqHOu uactu PyccKolt 
pasHuunl. [lpofouxenue paOoTbl Ha TeppuTopuN oT OuHAAH_MM uM WO Oaccelina 
cpefHero TeveHHa p. BepesvHbl NOSBOJIMJIO YCTAHOBHTh CyIeLyIOULly!o CxeMy cTpa- 
WTHrpapuu KOMIMJIeKCa OTJO*KeHUU, CPOpMHpOBaBllerocaA pM MOcTesHeEM oveLe- 
|HeHHH (CM. CXeMy). 
Kak lokas3blBaeT CXeMa, Oepe3HHCKad CTaqua ABMANIacb CaMOH paHHel, 
|MOCKOJIbKY COOTBETCTBYIOMNMH eH MOPeHHBIM TOPH3OHT MO CpaBHeHMIO C MOpeH- 
|HBIMA TOPH3OHTaMM OoOsee NOsqHUX cTaqMu reorpaduyeckH 3aHuMaeT CaMoe: 
fOKHOe NosowKeHHe, a cTpaTurpaduyeckW — caMoe HuKHee M BasleraeT MpH 
9TOM HE Ha M@XKCTAMAJIbHIX OTJO2KCHHAX, Aa HA MCXKJICIHHKOBbIX C OCTaTKaMH 
Brasenia purpurea, Trapa natans u Apyrux Temmomo6uBbIx pacTeHui. 

YIMOMAHYTHIM MOPeHHbIN TOPH3OHT CBOelH CeBePpHOM uacTbIO 3aueraeT B Oac- 
iceline pp. Jloparu u San. JiBuHbl WM NoscTHaeT pa3sBUTbIe 3f/ecb Oepe3sHHCKO-- 
| [BHHCKHe Me@XKcTaHaJIbHble OTORKCHHA C JIeKAaWMM Ha HUX Oosee MOJIOLbIM 
hCTaHasIbHbIM TOpPH30OHTOM — JIBHHCKHM. OTcioa OH MpOsoM*KaeTCA K YOry H wro- 
IBOCTOKY, B OacceliH pp. JiHenpa u Bepesuubl, rae NOABAAeTCH Ha JHEBHOM 0- 
BePXHOCTH HM Tle C HHM TeHeTHYeECKH CBAZAHbI MOACa KpaeBblx OOPpasoBaHul — 
KOHeCYHbIX MOpeH, KaMOB, 030B H up. Camo mo3qHeH MW MocueqHen cTaquelt 
)B OTCTYMICHUM JIeMHHKa ABJAACb (pMHCKaA, UMeBWWAaA MecTO Ha TeppHTOPHu 
W@OnHIAHTMH MW CMexKHBIX C HeH cTpaH (cM. puc. 1). 
Bmecte co cTaqvAMM ObIJIH BbIJeJIeHbl UH MHTePCTajMaJbl: CepesHHCKO-JBUH- 
CKHM, JIBHHCKO-JYKCKHU, Jy2KCKO-HeEBCKHH MW HeEBCKO-CPUHCKHH. Cambiit panHui 
|S HUX Vi MepBbIM Mocse MeKJIeEWHAKOBOrO BpeMeHH — Oepe3HHCKO-BHHCKHH, 
WIMBUIMMCA IPH 3HauHTebHOM OTOLBMTaHHM JeHHKa OT CBOerO MpesesbHOrO: 
| MOIO2KeHHA K CeBepy, CYAA NO OCTaTKaM PacTeHHH B COOTBETCTBYIOLUUX EMY OT- 
}lorwsenusx, OTAMUAaJICA YMepeHHO XOJIOJHbIM KJIMMATOM, CXOJHbIM C COBpeMeH- 
| HIM KJIMMATOM B TeX 2Ke MeCTHOCTAX. CyleloBaBline 3a HUM Oovlee NOsqHHe HH- 
TepcTalMaJIbl, JIMBIIMeCA CeBepHee HM CeBepo-sallayHee IPH HasMYHH HaxOMB- 
litlerocad Henofameky JIeMHNKa, OTJIMUaAIHCb Oosee XOJONHbIMH KJIMMaTHUeCKHMH 
| YCOBMAMH — cyOapKTMueCKUMH HW apKTHuUeCKMMH. 
| OTOxKeHUA MOZIHeHMleH, HEBCKON CTaHU MPHKPbIBaloT WMPOKO H3BeCTHYIO 
| MPuHcKyI0 MopcKyto TosMYy M HeHTHUHYt0 C Hei Ooslee MOILHY10 TOJIMLY, BHOB 
JOTKPEITYI0 110 p. Hese. [loqmeyeHHble 3AKOHOMepHOCTH B XOe OTCTYNAaHHA Je]- 
|Huka U POPMUPOBaHUA OCTAaBJICHHOM UM IPM STOM TOJIIM OTJORKeHHU NOSBOMMIK 
HcjesaTb BaxKHbIM BbIBO] O TOM, YTO OOPasoBaHHe MIMHCKOHM TOJIMIM HM ee aHasora 
Wni0 p. Hepe mpemiecrBopasio He HEBCKOM cTayMu, a camo pannel — OepesuH- 
icxou. MopcKkaa Toma 3ameraeT Ha OJHOM CTpaTurpaduyecKOM YPOBHE C KOHTH- 
JHeHTAJIbHBIMH MexKJICHHKOBbIMM OTJIOXKCHAAMH, MOMCTHMAIOWINMH MOpeHHbIit 
|TOPH30HT YHOMAHYTOH OepesHHCKOM cTaqMM, 4TO CJIyKUT BeECKMM OCHOBaHHeM 
JIA TOO, UTOOLI CUMTATb ITY TOJULY OMHOBO3pacTHOH C Ha3SBaHHbIMH MerxKJIe]- 
|HMKOBbIMH OTOwKeHuAMH. JlaHHad JaTHpOBKa PaCxOAUTCA Cc MpescTaBseHHeM 
jrex vccyieloBaTesel, KOTOPble OTHOCAT MIMHCKHe COM K NO3HeseTHHKOBOMY 
jorpesky BpemeHn (°). 
Kpome oTjoxKeHHH nocueqHero oOvleqeHeHun (BasIfalickoro), B HCCcJeqOBaH- 
{HOM palioOHe KOHCTaTHPOBaHbl KOHTHHCHTaJIbHbIe H MOPCKHe MexKJICTHAKOBBIC 
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OTJIO2KCHHA, kuro yKa3blBaeT Ha MOJIHOEe Mucue3HOBeHHe Jie THUKa OOUIE 


Wpepuero ovleqeHeHusd (qHemposckoro). JloKasaTesIbHbie CeAbl TOTO Oc 
jlee 3 [peBHero ovleyeHi 


HHA BCTpeyeHbl BO MHOTH 
MeCTHOCTAX Ha BCeH HCCI) 
JlOBaHHOM TeppuTopuH. Ob) 
‘ Aue mpecTaBJieHbl Mperxke BCI 
3 eusovr — i TO BbIJepxKaHHbIM B CBOB| 
Ppa3HOCTAX, MOLLHBIM, BeC) 
Ma  [JOTHbIM MOpeHHBb! 
TOPH30HTOM, ABJIAIOULMMC 
MapKHPY!OULNM B YeTBepTH 
HOH Tome. EmMy MHHOr 
CONYTCTBY!OT TeHeTHUeCk 
CBA3AHHbIe C HUM (JIOBM 
HM JIMMHOMIAWHaJIbHbIe O 
semi ey * JlOX*KeHHA. 
ieee eg Bosiee ApesHee AHenpo 
ckoe OJleqeHeHve 3aHHMaJ 
OOuIbIy1o §=6vIOWab, Ue 
moculeqHee — BaJIalicKoe 
HalleM mOHHMaHHH). M| 
BpaBe NOJlaraTb, 4TO 
Bennnne Nynu JIHempoBcKoe _— osleeHeHi} 
; pasBHBaslocb H ucuesad 


Us oa) 


dima 00" 


chai / moculelopaTeibHO. Ero u 
: TOPHA Take cocTosJa 

= aos CTaWaJIbHbIX HM MeXCTalL 

Pe sung Ke  Cmongnen aJIbHbIX OTPe3KOB BpeMeH 


Jlenenb 


KOTOpble B CBOIO o¥epe)} 
CKlalbiBasiucb U3 MeH 
3HaUYHTeJIbHbIX MpOMerxky 
KOB — OCILMJIJIATOPHbIX 
M@XKOCILMJIJIATOPHBIX. 
Msyyenne cTaquu u O} 
WMIIAWHH 9TOFO Goviee Ape 
Hero OJleJeHeHHA B 30H 
oF omens NOKPbIBABLUeHCA MOCJIe THF 
ovleqeHeHHem, 3aTpYAH 
Puc. 1. Craqum orctymaHua JeqHuKa mocmeqHero ovre- TeJIbHO 33a MeHy/ally 
qeHeHMA Ha TeppuTopun cepepo-3anaya CCCP. [panuua COOTBETCTBYIOWNMX OOpas| 
Bepe3uuckoil cTaquu moToKa He ompewetena BaHHuH; B OONacTH 2%xe 9 
CTpariAluaJIbHOH OTHOC 
TeMbHO MOCMeAHerO. OeACHEHUA, HO 3aHHMaBulelicd Ooee ApeBHUM ole 
HeHHeM, OHO BO3MOxKHO HM HeoOxoyuMo. EctTb ocHoBaHwe MovlaraTb, 4 
CTaMaJIbHBIM MOPeCHHbIM FOpH30HTaM STOrO Gosee ApeBHero onesenenna (qHe| 
poBcKoro), a paBHO M 3aleralolluM M@KAy HAMM Me@XKCTalMaIbHbIM OTIO%! 
HHAM UCCJIeOBaTeIAMH HepeyKO TpHyaerca CaMocTOATeNmbHOe 3HaueHH| 
H TeM CaMbIM YBCJIMUMBACTCA UYHCIO ONeeHeHH WH Me?KJeMHHKOBHIX 310 
Ha uccleqopaHHoit HaMM TeppuTOpuN ycTaHaBNHBalOTCA CieAbI TOMbKO 71B)| 
OUIENCHEHHM WM pasqelABUero UX MeXKJeHMKOBOTO BeKa. STH COOBITHA OBI 
MlaBHbIM COMepxKaHHeM TeoMOrMyecKol ucTOpun ceBepo-sanaga CCCP u comp) 
J@bHBIX PaHOHOB B YeTBeEpTMYHOe BpeMaA. 


Cmadua 


Bopucos 


420 rua 


JlennurpaycKult rocyapcerBenublli yHupepcuter Tocrynus0 
um. A. A. )KqaHopa 18 Il 1957 


UMTHPOBAHHASATVIMTEPATYPA 


1 A.A. Aneitiuuxos, JAH, 89, Ne5 (1953). 2=C A. A Tp. BCELES 
eittianen ( ) KOBaAeB, Tp. BCEPE 
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Cxema cTpaturpaiuu “eTBepTHYHbIX OTO*KeHMi CeBepo-3ananHoh yactH CCCP 
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Jloknangn Akayemuu nHayx CCCP 
1958. Tom 118, Ni 3 


TEOJOLH A 
r. A. JMHTPHEB 


OB OJHOM CJIY4YAE AMHATEHETHYECKON TEKTOHHKU 
B WHTHHCKONM YIJIEHOCHOM CBUTE 


(ITpedcmaeaexo axademuxom J. B. Haauekxunoim 9 V,1957) 


B mponecce o6nrun XI nomoro majarolero yroulbHOrO IviacTa Ha OJHOH U3 
waxT MuruucKoro MecTopoxKeHuA OblvIO yCTaHOBJIeHO, 4TO TWwlacT MMeeT JO- 
NOJIHUTeIbHbIM H3rHO, KOTOPbIi B BU Je Basla, BbICOTOH B HECKOJIbKO MeETPOB HM IWIH- 
puHon Oosee 120 M, nepecekaeT 3amaHoe KpblIO WaxTb. Ha rumcoMerpHuecKom 
MWiaHe BaJI XOPOWO BbIparxKeH H3ru6oM M3orune (puc. 1). Hamuune Bala 3HauH- 
TeJIbHO YCJIOXKHHJIO BeeHHe | FOpHbIxX 
paOor, Tak Kak OHO He ObWIO mpexycmo- 
TpeHO HH MJaHOM Hape3kKH Novel, Hu 
M1aHOM OOecneveHHA yuacTKa MexaHH3- 
‘MaMH WM TpaHcnoptom. IIpu_ scrpeye c 
BaJIOM NpAMOMMHeEHHbIE LWITpeKH CHJIb- 
M0 H30rHyJIMCb (B Mpolecce mpoxoxKH 
|OHH BPe3aJIMCb HECKOJIbKO pa3 B MOpo- 
bl ‘MOUBbI M KPOBJH He ycreBad 3a 
M3rHOoM miacta). Oro mpuBeno kK 
YIIMHeEHHIO =6LITpeKOB, 3aTpPYIHNIO 
BCHTHJIAUHIO BbIPAOOTOK UM Hapyllnso 
palWOHabHy!IO paOOTyY MeXaHH3MoOB, 


Puc. 1. UacTb copmMeleHHoro rumcomMetTpuyecko- 
TO lvlaHa H CXeMaTH4eCKHit paspe3 MexKAya- 
etbx X uw XI mmactos. Yrom pacxoxeHHuaA U30- 
runic Jocturaert 45, 48, 50u 51°. MexnmactoBoe 
pacctosHue u3meHsaetca oT 31 fo 38 mM. Mom- 
HocTb X mylacTa oKko0 2M. 1 —‘30rumca MouBbl 
XI naacta, 2 — us3orumca noupsl X mvacta, 
3 —YpaHulla 30HbI Bata XI maacta — 30Ha 
pasmbipa X mmacta, 4 — yrou MayeHua muacta, 
5 — a6com1oTHad OTMeTKa H30rulc, 6 — yrou 
pacxoxKJeHHx wsorunc, 7 — mecuaHuKu Mexyy- 


mmacTba, & — TIMHMCTHIe MOpoybl Merxkyy- ES [3 (-700 }5 BE i 
MacTbA 
Exde Gee bale 


YCOXKHUIO Mpocry1o cxeMy Hape3kH MOA, YMeHbINHIO CKOpOCTb H yOO- 
CTBO JBHXKeHHA TpaHcnoptTa u T. A. EcrecTBeHHO, 4TO Mepey WaxTHbIMH Teo- 
HoraMu BCcTa BOMpoc oO Mpupore sToro ABMeHHA C TeM, YTOOBI aTb MpOrHo3s 
qx Oolee riyOoKMX TOPH30HTOB HeBCKpHITOM YacTH WaxTHOrO Hoa. Bpwio 
BbICKa3aHO Ba MHeHuA. IlepBoe MHeHHe CBOAMIOCb K TOMY, UTO BaJl MpeycTaB- 
JdeT ABJIGEHHe TEKTOHM4ECKOe HM YTO OH Oosee HIM MeHee TIpAMOJIMHeHHO power 
Jlanee Ha Oovlee rily6okve TOpH30HTbI, pacioslaradcb MO HeEKOTOPbIM YIJIOM 
K pocTupanuto sacra. Bropaa Touka 3peHua paccMaTpHBasla Bal Kak OOpa- 
30BaHve, MpeflilecTByioulee Mepvowy HakonweHuA TopdaHuKa, aBulero 
XI naacr, T. e. Hanuune Bala OObACHANOCh HepOBHOCTbIO NOUBbI, Ha KOTOPOK 
oOpasoBaicaA TOPPAHHK. 
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Or BTOporo MHeHMA MpULWWIOCb OTKa3aTbCA, TAK Kak IIpH CpaBHeHHH CTPO* 
HUA MOUBbI WiacTa HM ero CTPOeHHA B OGMACTH Balla M 3a ero MpesewaMu HaOsH 
lamach NOouwHad aHaJlorna, T. €. B Mepvos 3a601auHBaHHA HW HakoneHHA TOPAs|: 
HUKa Bal B pedbede He CyllecTBOBA. 

Ho u TeKTOHMUeCKad TOUKA 3peHUA, C MepexoJOM Ha Ooviee rryOoKHe Topi} 
30HTHI, CTAHOBMIaCb BeCbMa COMHHTeIbHOM NOTOMY, YTO BCe OObUe Hakall 
BaJlOCb JAHHbIX, OTPUIaroulMxX TeKTOHMYeCKYyIO NpUposy ABMeHHA. OKa3aJIOc} 
UTO BaJl UeT He IPAMOMMHEHHO, a B BUZe H30rHYTOM NoMOcbI S-o6pasHou opt} 
T. €. OH HMeeT (pOpMY, He COBMaLaroulyio HH C OHHM H3 TEKTOHMYeCKUX HalpaBd} 
HUM (KJIMBaxKeM, OCbIO HHTHHCKOM CHHKJIMHAaJIM, MpOCTHpaHveM CKayoK MU pa 
PbIBOB HM T. J.); axke IWTPHXOBKa Ha 3epKaJlaX CKOJIbxXCHUA, KOTOPbIe BECby 
yacTO HaGlOLaIucb B NOposaxX KPOBJIM HM NOUBHI MWwiacTa, MMeJla HallpaBJeHu 
OHOOOpasHoe AIA BCero IaXTHOFO NOJIA, He MeHsOleecA B 30HE Bala. Bce 33) 
yKa3biBasIO Ha TO, UTO Bas BeweT CeEOA Tak, KaK OYTO OH yxKe CYULeCTBOBAd }} 
ckKslaquaTOCTH, T. €. UTO OH TpescTaBsseT COOOM HeEOObINHOe TeKTOHMYeCKOe ABU | 
Hue, eCJIM BOOOIe ABJIACTCA TAKOBbIM. 

YrayOuenue Ha HuKeeKalllve TOPH3OHTbHI B TeYeHHe pxfla JleT HMYerO Ff 
jlapaJlO, a JMUIb NOLTBeEpxKLaNO HENOCTOAHCTBO HalpaBJIeHHA BaJla H HEBOSMO?} 
HOCTb IIpeMBUeTb ero HOsOXKeHHe Ha HEBCKPBITHIX yYaCTKaX, XOTA WMPHHa el 
ocTaBaslacb MpuMepHo ToH xe (120—125 m). 

HeoxnyaHHoe pelleHve Bompoca MpHHecJIM ropHble paOoTbl cocesqHeH Wa: 
Tbl, paspa6aTbiBpatollelt HUKeNexKalluH X MWiacT, OTAeeHHEIM oT XI naacta no 
Tu 40-MeTpoBort ToueH Mexk,ynuacTbA. Oka3alocb, YTO, TOUHO CuleyA OuepT. 
HHUAM Basia miacta XI, B nacre X cyllecTByeT KaHasloOOpa3HbI pa3Mbl 
BbIMOJHEHHbIA MOJIMMHKTOBbIMU NecuaHukaMu. B oOsacTH pa3MbIBa WvlacT MMet 
COBepIeHHO YeTKHM MporHO MOUBbI, HECKOJIbKO MeHbUIHH, 4eM BBICOTa BaJl 
Oco6eHHO XOpoulo 9Ta 3AKOHOMEPHOCTh BUAHA Ha COBMEIMLeEHHOM rumcoMeTpHye 
KOM tilaHe X w XI macros (cm. puc. 1). S3gecb BHAHO, YTO Kaxkomy u3srH€ 
M30rulc NOUBbI Wiacta XI coorBercTByerT H3rnO H3s0runc X MacTa, OOpalileHHb! 
BbIIIYKJIOCTbIO B OOpPaTHy!O CTOPOHY. 

M3 sToro cueqyeT, YTO NPWuHHa BO3SHHKHOBeHHA «TeEKTOHHYeECKOrO Bal 
B liacte XI mexuT B KaHaslooOpa3sHOM Pa3MbIBe, BbIMOJIHEHHOM TleCUaHHKON 
Tak KaK OH Obi OOpasoBaH WO Havasla OTIOKeHUA TopdannKka XI maactép 
[I[pvunHott NoABJIeHHA Bala HY2KHO CUMTATb MCHbLLY10 CTeNeHb VIIOTHEHHA ecu: 
HMKOB 30HbI pa3MbIBa NO CpaBHeHHW C COCeAHHMH MeCuaHO-rIHHUCTHIMH Mopoyam 
MK yMIacTbA. OTO ABIeHHe YacTO HaOOLaeTCA B MHHMaTIOpe B PIMHMCTHI 
COAX, COMep*KallMX JIMHSbI NWecuaHuka, TaJibKH HW KOHKPeIMOHHbIe OOps 
30BaHua (cM. ('), erp. 90, 179, 192, 269). B Hamiem cnyuae 3TO saBseHHe ropa: 
NO Oobulero MacuITaOa, 3aXBaTHIBaIOllee TOJIMLY NOPpOk B HECKOIbKO JecaTKC} 
MeTPOB, HO Tak?Ke OOYCJIOBMeHHOe PasMYHOM CNOCOGHOCTHIO OCaLKOB K YIWVIO'J 
HeHMto (AudepeniMasbHoe YIVIOTHEHHe) NON AelicTBHeM rpaBUTalMOHHOL CHIE) 
BOSHMKatolleH C OTJIOXCHHEM BbIINeTeKAaULAX MIaCTOB. | 

IIpoueccbt Auarenesa, NpUBOAAMIMe K YCOXKHEHMIO TEKTOHMUCCKUX CTP 
Typ, MOryT OTHOCHTbCA K TCKTOHHYCCKUM ABJICHHAM YCJIOBHO, MOCKOJIbKY OH| 
B H€KOTOPOH CTeMeHH H3MeHSAIOT CTpoeHue 3eMHOli Kopbl. Ilostomy aBmenua Te} 
KOTO MOPAKa MO2KHO Ha3BaTb ABJICHHAMM MareHeTHYeCKOli TEKTOHUKH WIM DHéll 
reHeTHYeCKUX JMCNOKalui. i 

Ham ka>KeTCA, 4TO ABJICHHA WMareHeTHYeCKUX JHcTOKaNMH pacimpocrpaHeH } 
B IpHpoxe ropa3syo mwupe HM MMeIOT OoNbUlee 3HaYeHHe, YeEM 3TO CUNTaNOCb Ah 
CHX NOP, B YaCTHOCTH JIA yxKe 3aTpOHyTOrO BOMpoca O pasJMYHOM cTeneHil 
yIWIOTHEHUA OCamKa. JIA yrvIeHOCHBIX OTJIOXKeHU STO MMeeT GONbIIOe 3HaUeHE 
pM pellieHHH TCKTOHMYCCKHX BOMPOCOB: Tak, Pa3JIMYHAA MOILHOCTh Mex} 
MMaCTHH OObIMHO PaCCMaTPHBaeTCA KaK CJeEICTBHe pasMYHOTO reoTeKTOHHYE) 
KOrO pe?KHMa COOTBETCTBYIOMIMX YUACTKOB B Tpolecce OTMORKeHUA OCAaKOF 
Mexky TeM, COBePIIeHHO O4eBHAHO, YTO MPH pasHUHOM (paltMasIbHOM cocTak| 
TOMA MCKLYNIAaCThA, Wake MPH OMMHAaKOBOM UCXOAHOM MOMLHOCTH Noce WME! 
rene3a. KOH€YHAH MOMIHOCTb Me@XKynNacThA Oyler pasmmuna B 3aBHCHMOCT 
OT CHOCOOHOCTH OCaKOB K ynoTHeHMIO. Bomee Toro, caM npolecc yHOTHeEH 
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SyHeT ABJIATbCH CBOeCOOPAasHbIM TeOTeKTOHHYeCKUM (aKTOPOM, PaBHO3HAUHbIM 
MNYCKaHHIO yuacTKa 3eMHOM NoBepxHocTu. Ec yuecTb, uTo TopdpAHHKH, Mepe- 
XOMAUWMe B MUCKONae€MOe COCTOAHHE, YMECHbIMAalOT CBOIO MOIIHOCTb B HeCKOJIbKO 
pa3 Mp TpeBpalleHHH B KaMeHHbIM yrowb (JI. B. Hanupkuy cuuraer creneHb 
yMeHbINeHHA J[eCHTHKPaTHOH), a CYMMapHas MOMIHOCTb YIOJIbHbIX mMlacToB 
MHOFHX MeCTOpO?KLeHHH M3MepHeTCA ecsiTKaMM, a MHOTfa COTHAMM MeTpoB, 
rO OllyCKaHHve MOBepXHOCTH yuacTKa 3eMHOM KOpbl OlarojapaA ynOTHeEHUIO Opra- 
HMYeCKOM MACCbI JOJI2KHO H3MePATbCH MHOFHMMM JIeCATKaMH MeTPOB U Jake, 
MO2KeT ObITb, COTHAMM MeTPOB (YYHTHIBAA YIMWIOTHeHHe BMelaIOuLUX MecuaHo- 
[AMHUCTHIX TOU). TIpH onpefeseHHOM BpeMeHH YIIOTHeEHHA 3TOT mMporecc 
MO7KET IIPOABHTbCA HE B ONYCKaHHH NOBEPXHOCTH, a B ABUXKEHHM NOpO B HeKO- 
TOPOM OObeMe 3eMHOM KODHI. 

Mol laid OmucaHve OfHOrO culyyad AMareHeTuuecKOH TeKTOHMKM B HHTHH- 
CKOM YIvIeHOCHOM CBUTe CTEM, UTOOLI HMeTb MOBO OOpaTUTb BHUMAHHe Ha OouIb- 
WWy!0 POJIb, KOTOPyt!O MOryT MMeTb \MareHeTHYeCKHe ABJICEHHA B Ipolleccax TeKTO- 
HMueckHx. JiMareHeTMYeCcKHe JMCIOKaLMH JOBOJIbHO IWMpoKO pacmpocrpaHeHbl 
B YIVJICHOCHbIX TOJIMax; HMM OOACHAIOTCA PasHOOOPa3sHble CTPYKTYPHbIe OCco- 
OCHHOCTH, KOTOPblIe HECMOTPA Ha BHeIHee CXOJCTBO He MOTYT GObITb OTHECEHDI 
K TEKTOHHYeCKHM JMCIOKalWMAM, TaK KaK OHH MIPpOMCXOAMIM HOO elle B Mporecce 
HaKOIJICHHA OCaKa, MOO BCKOpe TocJIe ero OTJIOReHUA, KOFa OH ele He Obit 
IMTHPULMPOBaH MU OOJaasI NOABHXKHOCTHIO MU MWaCTHUHOCTHIO. 

Kpome Toro, H3BeCTHbI Ciyuaw MepepacnpeweneHun MaTepvasa B MiacTax 
riMH OjlarojapaA pa3sIMyHOM Harpy3Ke, MpHBOAAWMe K OOPas0BaHHIO PasLyBOB 
M MepexKMMOB (7), a Tak2Ke COKHbIe CKaluaTble [UCMOKallHu B TOMMLAaXx runca, 
JOJIOMHTOB WM Apyrux nopoy ('), mpoucxozautue OmarolapaA mpomeccam mepe- 
KPUCTaJIM3alwMH, THApaTauuu W Jerusparaluu usu mo [ApyruM HeTeKTOHHYeC- 
KUM IlpHuHHaM. 

TakuM o0pa30mM, cyllecTByeT OOWMpHad rpynna ABeHHH, H3MeHAIOUIMX 
H YCJIO*KHAIOULAX CTpOeHve 3eMHOK KopbI. B mMuHMaTIOpe H pH JeTaJIbHbIX WaxT- 
HbIX HCCJIeOBaHHAX OHH HaOsMIOMalOTCA JOBOJIbHO YaCTO, A HECOMHEHHO, YTO, 
MPOABAACh B OOJIbIWIMX MacliTaOax, OHH MOryT IpHBecTH K MpoleccaM, KOTOpbIe 
MOXXHO Ha3BaTb TCKTOHHYeCKHMH. 

V3 stroro cilesyeT, YTO OarofapA ABJICHHAM WMareHeTHYeCKHX WMcMOKAalni 
PalluaIbHble OCOOCHHOCTH TOPHbIX MOpoO MoryT ObiTb HeMocpeycTBeHHOM TIpH- 
WHHOU TEKTOHHYeCKHX JIBHXKCHHM, a HEKOTOPbIe TEKTOHHYECKHE ABJICHHA, HMeB- 
WIMe MeCTO B IIpOLisble reouorHyecKWe ZTOXH, HECOMHEHHO MOIVIM ObITb OOyc- 
JOBJICHbI TAKUMM JMareHeTHueCKUMM MpotleccaMH. Oco6eHHO 3TO MOxKeT ObITb 
cmpaBeIHBO WIA OOacTeH HaKONJeHUA TOP(oB HM TIMH, KOTOpble B Mpolecce 
MpeBpallleHHA B YFOJb HU APIHJJIUMTbI OCOOCHHO CHJIbHO YMCHbIUWaloT CBOH OObeM. 

Bo MHOrMx CJlyuaax He OObACHHMble C TOUKU 3peHHA TEKTOHUKH CTPYKTYPbI 
B OOacTH MaTdopM (Kora Mp HasIMYHH CNOKOHMHO Je*Kallux Ha (PyHameute 
HOpO, BbIMeTexKallMe MOPOMbl MOBOAbHO C/OX%KHO THCJOWUMPOBaHbl) MOryT ObITb 
BbISBaHbl HMCHHO JiMareHeTHYeCKUMH HCOKalMAMy. 

CoppeMeHHble KOJIeOaHHUA YyuaCTKOB 3eMHOH MOBepXHOCTH MOryT JlerKO 
OObACHATbCA HaJIMYHeM COBPeMeHHbDIX MHareHeTHYeCKUX AucCOKaWMH, ULYUIMX 
B IPpHMOBepXHOCTHbIX yUaCTKaX 3e€MHOH KOPbl, HM MOSTOMY BCe MaTepHaJbI 0 
CPaBHHTeJIbHOM HMBeEMPOBKe JOJIKHbI KPHTHYeCKH PaCCMaTPHBaTbCA C yYeTOM 
reouOruuecKHX YCMOBUM yuacTKa 3eMHOM KOPbI, Ha KOTOPOM OHM MPOH3BOMATCH. 
MoxkKeT OKa3aTbCA, UTO He J[BHXKeHHA PyOOKOrO (yHaMeHTa, a MHareHeTHyeCKHe 
MpOIMeccbl BOIM3H NOBEPXHOCTH ABJIAIOTCA HCTOUHHKOM 9THX «HEOTEKTOHHYCCKHX» 
ABJICHHH. 


JJeHHurpawcKHl TopHbIM HHCTUTYT Tocrynusio 
um. IT. B. IImexanosa 8 V 1957 
WHMTHPOBAHHAA JIATEPATYPA 


1P. pox, TlocneqopatenbHoctb B cBuTax caoucTbIX nopox, WI, 1950 
2M. B. My patos, Tp. Mock. reon.-pass. uncT. um. C. OpmKonuKusse, 29 (1956). 


Jloknagn AKkafemun Hwayk CCCP 
1958. Tom 118, Ne 3 


PEOJIOFH 9 


nm. K. WBAHYYK u_. J. HAKOPAKOB 


OQ CTPOEHHM BOCTOUHOLO BOPTA‘ 3ANAJHO-CHBUPCKOH 
HASMEHHOCTH 


([Ipedcmaeaeno axkademuxom C. H. Mupoxoesim 11 V 1957) 


BocrouHoli, B TO %Ke BpeMA eCTeCTBeHHOM rpaHulleH SanagHo-CuOupcKony 
HH3MCHHOCTH Ha 3Ha4HTeIbHOM IIPOTA2KeHHH MOXKHO CuHTaTb p. Enucet. Ecun} 
O reOJIOrH4eCKOM CTPOeHHM JOMMHHOK uacTH p. Exnuces B cpeqHeM H HHXKHeM) 
ero TCNCHHH MOXKHO ObLIO CYAUTb MO OTeJIbHBIM OeperoBbIM OOHAKeHHAM, TO} 
MIpefcTaBsleHHe O 3eMIAX, PaCMOJIOXKeHHHIX Ha JIeBOM Oepery pekH, ObIIO HeAC 
HbIM. B HeKOTOpBIX MYHKTaX B OIMHAaX| 
pekK — mpHToKos p. Exucea — ObIJIM H3BeCT-} 
Hbl TOJIbKO BbIXOJ[bI BePXHEMEJIOBbIX | OTJIO-F 
*KeHHE. 

B 1956 r. BrepBble B Mpesemax 3HauHTeIb-} 
HOH 10 CBOHM pa3MepaM TIoulaqu, pacnoso 
YKCHHOH Mexkyy p. Kac Ha wre u p. Typyxan) 
Ha ceBepe OblWIH 3aJIO%KeHbI TPH OMNOpHBlel 
CKBaxKHHbI: y moc. AmeKcaHposBck Ha p. Kac,§ 
y noc. Kennor Ha p. Enoryi u y noc. Ma- 
KOBCKOe Ha p. TypyxaH (cm. puc. 1). B Tom) 
*Ke TOMY OblIO 3aKOHYEHO HECKOJIbKO TIpo-! 
(puleH CTpyKTypHoro OypeHua, mpopeyeH-! 
HOrO Ha YKa3aHHBbIX BbIlle peKax, JONOJHAL-! 
ulero H eTaiM3supyrollero reosoruueckoes 
cTpoeHHe palioua. 

JOxunas, Kacckaad CKBaxkHHa,’ 10 JaHHbIM 
B. A. Kys3Hellopa, BCKpblia oTmoxKeHus’ 
MmaleO3OA, OPbl HM Mesa, WeHTpambHaa — 
Esorylickaa, m0 coo6ujenuam B. JI. Haxo-| 
PpAKOBAa,— Maleo3o0licKve HW }OpCKHe oOTIO*Ke 
HHA, MepeKPbITbIe TOJIMLeH MeIOBbIX OCaJKOB,' 
HM, HakOHell, 3a00H ceBepHol, TypyxancKon 
CKBaXKHHbI,  3a10x%KeHHOH mo03qHee ft! Bcex,‘ 
HaXOJMTCA B OTJIOKeHHAX BepXHero Mesa. 

Ilaneosolickue OTIO2%xKeHNA BCTpeyeHE! B! 
KacckoH cKBaxKHHe B UHTepBamte 1665— 

Puc. 1 2162 M (sao CKBaxKHHbI Ha AHBapb 1957 r.). 

a Onn mpelcTaBMeHbI KPaCHOMBeTHBIM KOM- 

MJIEKCOM TOPO, COCTOALLUX H3 PaBHOSePHUCTHIX HeH3BeECTKOBHCTHIX NecuaHH-! 

KOB C MIpOCJOAMH aPrHJJIHTOB M aJleBpOJIMTOB M pexe MpoMsacTKoB cpesHue- 

MeJIKOraJIeYHHKOBBIX KOHTwOMepatTos. B_ pa3pe3e c ray6unp 1800 m or-! 
MewaeTCA 3arHMCOBaHHOCTb MOpoL. 

Ilameo30, Bo3MOxKHO Ooslee ApeBHH, ycTaHoBAeH Takxe u B Esorylicxoti 
CKBaxkuHe Ha rlyOuHe 1465 M u BcKpbiT Ha 45-MeTpoBoii MouHOcTH. 3yecb pas-' 
BUTbl CHJIbHO PaspylIeHHble JOJOMUTHI, TepeKPbIBaeMble CBEPXY MaJIOMOLLHbIMH 
aJleBPOHTaMH. 
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HenocpefcTBeHHO Ha Naseo3oe (pp. Kac u Emory) 3ameraior ropcKne no- 
pOAbI. OTMOAKeHHA YOPbI Ha wore BcTpeyeHbI B HHTepBase 1167—1665 ME u Ha 
. Enorye Ha rayOuHax 1207—1465 om. 

| B OcHOBaHMM KaccKoro paspe3a 3asleraeT necuaHad Tosa, ClOKeHHAaA TMec- 
HaHHKaMU VM TleCKaMM C TIpOCJIOAMM aprHJIIHTOB W pexke ramH. B noposax pa3- 
pe3a BCTPevaiorTca OOYFIMBUIMeCH PaCTHTeJIbHbIe OCTATKH HM Mpocsou aprusau- 
FOB, HalOMHHarolive NO CBOeMy BHAy yrsucTble cuaHubl. Mowocts Toy 
168 m. Ananorom sTHX NOpoy B paspese Emory MOxHO CunTaTb TOMMY, COCTOS- 
yiO M3 MeCUYaHHKOB, YaCTO KOCOCJIOMCTHIX, C He€3Ha4HTeIbHbIM KOJIMUeCTBOM 
MIpocoeB aleBpOHTa HW NecKa. B Hel 3ac:HKCHPpOBaHO WecTb MpocoeB mMecyua- 
HMKOB HJIM aJleBPOJIMTOB, cOfepxKaliux PayHy Metewunol u pexe OemeMHHTOB 
HHa ruiyOunax 1263, 1291, 1300, 1343, 1391 wu 1416 Mm). Mexzy narpm u wecTEmM 

POCJIOAMH MOPCKUX OTJOPKEHUM UMeeT MeCTO YepefOBaHHe MecuaHHKOB C IIpo- 
PMOAMH Yrulelt, MOMLHOCTb OAHOrO M3 HUX RocTuraer 5 M. JA OCTaNbHBIX Ma- 
HeK XapaKTepHO MIpHcyTcTBHe OOYrIMBUerocA pacTHTeMbHOTO eTpHTa B MO- 
powax, MOCTHNAaIOWIMX Mpociow MOpcKHX oOTNOxKeHHH. MonHocTb TOME 
205 M. 

CrparTurpaduyueckyv Bbllle Ha p. Kac 3ameraer mecuaHO-rIMHuMCTaa TOL, 
BbIPAKeHHaA YepeOBAHHeM aAJIEBPOJIHTOB, aPTHJIJIMTOB, MecuaHHKOB HM pexe 
TMH C IIpOCJIOAMM OypbIX yrvieH H MpHCyTCTBHeM OOYIIMBIIMXCA PaCTHTeJIbHBIX 
ocTaTKosB. MomtHocTb ee paBHa 330 

 K cepepy, B Esorylickoli ckBaxkuHe, BepXH IOpbl NpescTaBJeHb! TIMHUCTO- 
aJleBPOJIMTOBOK TOJIMLeH YacTOrO MepecslaHBaHHA TJIMH, aJIeBPOJIHTOB HM Mecua- 
MMKOB, COJepKallNX OOJIOMKH HM WeJIble paKOBMHbI MeeWMNOL, AMMOHHTOB HV XO- 
hop yepBel, a TakxKe POpaMUHUdep U OCTPaKOL, BO3PaCT KOTOPHIX OMpeyemAeTca 
: aJIeOHTOJIOraMH Kak OKCOpA-KuMMephyKcKUH. MoniHocTb TOM H3MepseTca 
WBcero 53 M, HM Takoe ee YMeHbINeHHe, BOSMOXKHO, OOLACHACTCA BbIKJIMHHBaHHeM 
OTUACTH Pa3MbIBOM TOpog. 

B pa3pese TypyxaHcKoli CKBaKHHbI, pacnovlox%KeHHOH OH3 Enuces, BcTpe- 
CHbI aprHJJIHTbl, MecuaHHKH C MpocsioAMH OypbIx yrvieH, XapakTepu3syroulMe 
TOJIbKO BePXHIOlO YaCTh HHTepBawla OPH. 
| Hwe>KHemesopble OTJOKeHHA BCTPeveHbI B HHTepBasle 705—1167 m (p. Kac) 
m 698—1207 (p. EmoryH) uw Bo Bcex pa3pe3ax JerkO Nofpa3syeAtoTcA Ha Be 

vuTomoruyeckue TOM. B HuxKHeH Tome B KacckoM palove pa3BHTbI KpacHo- 

HIBETHbIe, a B HWKHeH ee UACTH MeCTPOMBeTHbIe, B OCHOBHOM M3BeCTKOBHCTHIE 
MopoyH. OHU mpecTaBJIeHbI MepeclavBaHHeM aJIeBPOJIMTOB, NeCuaHHKOB HM pexke 
rIMH WU apruamuToB. MorHoctTb 335 M. 
B Enoryickol ckBaxkuHe pa3pe3 CTaHOBUTCA HHBIM. Jian Hero XapakTepHO 
WlepeclaHBaHHe MeCuaHHKOB, aJIeBPOHTOB UH perKe TIMH, MeCKOB H H3BECTHAKOB. 
OPOMbI HeMOCTOAHHOM H3BeECTKOBHCTOCTH, B HHX YacTO BCTpeyalOTCA OOJIOMKH 
M Weble PaKOBHHb! Melewunoy, PopamMHHHNdephl, OCTPakObI H XOMbI vepBel. 
Bospact oT0xKeHHM 10 MaHHbIM MUKpOdayHbl onpeseAeTcA Kak rorepuB. Mom- 
HOcTbh 155 M. 

B TypyxaHcKom paiioHe B CKBaxKMHaX KOJIOHKOBOrO OypeHHA BCTPedeHbI 
N€CuaHHKH C MpOCJIOAMU TMH MW aprMuTOB. B HeKOTOPbIX U3 HHX BCTPeyaloTca 
PakOBHHbI Mesemunoy. Ha OCHOBaHHH CHOPOBO-IIbIIbIeBOrO aHaJlH3a JaHHast 
Mauka oTHeceHa K Heokomy. MouzHoctb 110 M. 

BepxHaa Towula HuxKHero Mella B KaccKoH CKBaxKMHe OXapakTepH30BaHa 
USBECTKOBUCTHIM TeCTPOMBETHBIM KOMIMI€KCOM TOpok c mpeoOsalaHveM B HeM 
laNeBPOJIMTOB, YePeNYIOWMXCA C TIMHaMH WM MecuaHHKaMH UM pexke apruJiJiuTaMH. 
Mouiwoctb 127 m. 

CnefyeT cKa3aTb, UTO, Ha Halll B3rAX, MOLpasemeHue KaccKOro paspesa 
Ha [pe TOJIMMM B MpHBeeHHOM CO“eTAHHH MX MOILHOCTeH HOCHT YCHOBHDIM xa- 
paktep. 

K cesepy, B EviorylickoM paloue, aHavlOrMuHad TOMI a BbIPaKeHa aJleBpOJIH- 
TOBO-IleCUaHbIM KOMIIJI€KCOM MOPOA C PeAKUMH MpOCMOAMH TMH M aprHuIIMTOB. 
B pepxax M HW3ax paspe3a BCTpeualoTcaA MpomacTkKH OypbIx yruieH, B Bepxax 
TakxKe BCTpeualoTcs OOKcCHTOCOJepxKantne O6pasoBaHuA. B cpeqHel yacTH OTMe- 
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-yeHa auKa MecTpolBerHbix mopos. B Hu3ax paspesa OTMeYaeTCA HeMOCTOAHHAa)y 
H3BeCTKOBHCTOCTh Nopoy. MomjHocTbh 304 M. B 
Eure cepepHee, B patone TypyxaHcKa, M0 JaHHbIM KOJIOHKOBOTO OypeHusa 
HMKHAA YaCTb TOJMM MpelcTaBeHa TIMHaMH WM aprHuJIMTaMH C MIpOCcJIOeM YI 
efi, a BepPXHAA — rIMHaMM M MecuaHuKaMu Cc MpocoamH OoKcuTos. MouHocti 
325 m. Ho 2aHHbIM COpOBO-MbLIbMeBOFO aHaH3a MOCMeLHUM paspe3 MOXKeT OBIT 
OTHeCeH K allt — allbOy — Oappemy. 
BepxHue MeJIOBbIe OTJO2KeCHHA BEHYAIOT paspes KOPeHHbIX NOPOA MW pacipolk 
cTpaHeHbl mopcemecTHo. Bepxu TomUH Ha cepepe, B TypyXaHCKoM pakoue, peyi} 
CTaBJICHbI M€CKaMH MOULHOCTHIO 65 M, OTHECeHHbIMH K JaTCKOMY sApycy. CrpaTu 
Tpadwueck HWKe NOMyualoT pasBUTHe IIMHbI C MPOCJOAMM MeCKOB, MOLLHOCTHH 
180 m (p. Kac), m0 JaHHbIM CHOPOBO-bIIbUeBOrO aHaIM3a OTHOCHMbIe K MaacT§ 
puxty. K cepepy (p. Esoryl) oH CMeHAIOTCA YepeOBaHHeM aJIeEBPOJIMTOB H Mec 
KOB MOULHOCTHIO 48 M H ele ceBepHee (T ypyXaHCK) OHM MepexOAAT B NeCKH HM Neds 
yaHuku. Boswee HH3KHe HHTepBaJIbl paspe3a XapaKTePH3yIOTCA YepeoBaHHels 
aJICBPOJIMTOB, MeCKOB, aprHJIJIMTOB, TvIMH, pexKe MeCUaHHKOB H ellle pexke raseuih 
uukos (p. Kac). B Emorylickom pa3pe3e, B cpeqHel HM Hu>KHel YacTH, OTMeUaels 
cH peskoe mpeoOslaqaHHe MecKOB Hal OCTAJIbHbIMH pa3sHOCTAMM Mopogx. Berpe 
YeHbl Tak>xKe mpocsou OypbIx yrueH. B HuxwHeH uacrH TypyxaHcKoro paspe3s 
NOJY4aloT pasBUTHe TeCUaHHKH C OOJIMTAMH JIENTOXJIOPHTa HU OOKCHTA, B HEKOTC! 
pbIX Mpocsoax OOHAPYKeHbI Tak Ke PAKOBHHHI NeeunNOA. OToxKeHuA T ypy Xan 
CKOFO pa3pe3a CNOPOBO-IIbWIbUeBbIMH HCCJIeEOBaHHAMHM OTHECeHbI K CeHOHY — 
-TypoHy — ceHomaHy. Buyumble MOIHOCTH BepxHero Mejia WocTuraiwT 510 M H} 
TypyxauHe u paBHpl 688 m Ha Esorye u Kace. ip 
ConocraBsleHue pa3pe30B yKa3bIBaeT, UTO K 3alayy oT EHuces WH K CeBepy Of 
p. Kac KOHTHHeHTAaJIbHbIe, O3CPHO-OOJIOTHbIe OOPasoBaHHA OPbl, HH30B HH KHEP | 
Mela H YaCTHYHO HH30B BepXHero Mesla CMCHAIOTCA MOPCKHMH OTJIO%KeCHHAMU 
Ilo umerouluMcaA B HaCTOAIee BPEMA PaSPO3HEHHbIM, B OCHOBHOM reodu3ut 
‘UeCKHM HM JIMIb YaACTHYHO FeOJOrHYeCKHM MaTepHadlaM BPA JIM MOXKHO cocTay 
BUTb UeuIbHOe MpescTaBeHue O rlyOMHHOM cTpoeHuu I[IpneHucelickon uacrTiil 
“HH3MeHHOCTH. CyJHTb O NOBeeHHH MNOBePXHOCTH oMeso30licKoro dyHaMeHT ff 
palHoHa MOXKHO JIMUIb MO pe3yJIbTaTaM AIPOMATHUTHBIX HCCeAOBAaHHH HU OTMeMb} 
HbIM reo*usHyeCKHM MpOHJIAM, CeEKYLLMM C BOCTOKA Ha 3alay, BOCTOUHHIN Gop) 
HH3MeHHOCTH HM IIpHypOueHHbIM K JosMHaM pp. Kac, Emory u Typyxan. 
OHO3HadHbIM [Wit BCeEX TpeX Npoduslel ABJIAeTCH MocTeMeHHOe MOrpyxxeHu 
MOBepXHOCTH dyHJaMeHTa HW MOKPbIBaIOWNX ero NOpOX Me30-KaHO3OlCcKOrh 
yexJla B 3alaqHOM HalpaBleHuv. HanOouee ueTKoe mpescTaBseHne O CTpoeHHis 
MOBePpXHOCTH fOMes030HcKoro (byHaMeHTa JaeT reopusnyeckult Mpomusb Mi} 
p. Enorya. Ha stom npoduue Ha (ove OOukero NOrpyxKeHHA B 3anaqHOM HampaBe 
JICHHM BbIPHCOBbIBaIOTCA TpH HawOoJlee MpHNOHATLIX yuacTKa sbyHamMeuTa. 
Ha sBoctoke, Ha oTpesKe yctbe p. Esoryii — d@axtropua Enoryit, ray6un. 
3asleraHua (pyHaMenta m0 reotpu3HuecKHM JaHHbIM He mpespiuaer 700 M, a Jal 
Jee, BBepX M10 TeyeHHio p. Enoryi (B 1oro-3allaqHOM HallpaBJIeHHH), HaGsmoaere: 
peskoe ero norpyxeHuve. Bropoe, CpaBHHTebHO BbICOKOe HaloxwKeHne Pynsa 
MeHTa HaMeuaeTCaA Ha tOro-3allaqHOM OKOHYAaHHH Npodusia B BepXHeM TeyeHHI 
p. Enorya. MakcumasbHaa rryOuHa 3aseraHua ero 3ecb ucuucasetca B 1500 m 
B cpequel uacru npodussa, B palione ycrba p. Kenaor (seBpiit mpuroih 
p. Enoryi), mpeqnonoxKuTesbHO HaMeyaeTca TpeTbe BOSAbIMaHue cbyHamMeHTyh 
c rlyOMHOH ero saneranus oKoO 2000 Mm. Ha BcemM ocTabHOM MpoTsaxKeHH 
NpopuA aMiiuryqa npornOa cbyHaMeuTa, 10-BHJHMOMY, He mpesBbiiliaeT 2500 mI 
Ileppble, BecbMa IIpe{BapHTeAbHbIe CBeeCHHA O TeKTOHMYeCKOM cTpoeHHi| 
Me30-KaHHO3OMicKoro KoMIIeKca IIpuennceiickoH uacTH Hu3MeHHOCTH Novy! 
“UCHBI B pesyJIbTaTe pasBepHyBileroca B 1956 r. npodubHoro crTpyKTypHoO-nonc| 
KOBOrO H OMOpHoro Oypenusa. JLaHHble CTPyKTYPHO-MOMCKOBHIX CKBAXKHH, 3aJi0 
*KeHHBIX 10 pp. Kac, Emory u Typyxav, cBuyeTempersyior o mocreneHHon 
NOrpyXeHHH Me30-KaHHOSOHCKUX OTMOAKeHHH B 3anaqHOM HampaBJeHHH UM CTOM | 
*Ke TIOCTENCHHOM YBeJIMUCHHM B TOM HalpaBJIeHHM UX MouLHOcTel. Ha p. Kac) 
B 25 KM BocTouHee noceKa AneKcaHApoBcKnit wos, uv Ha p. Enoryii, B 15 xi| 
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KK CeBepO-BOCTOKY OT oc. Keaor, 10 BepXHeMeJIOBbIM OTJIOXKCHHUAM HameualoTca 
H€3HaUMTeJIbHbIe AHTHKJIMHAIbHbIe MepernOnl. | 

CyilecTBeHHbIM B TCKTOHHKe Me30-KaliHosolickoro uexsa paliona ABMIAeTCA 
VCTaHOBJIeHHe pe3KOrO YrIOBOTO HecorlacHA MU, BO3MO%KHO, 3HauvTebHOrO 
TpaTurpaduyeckoro mepepbiBa Ha rpaHUlle JOPCKHX HM MeJIOBbIX OTJO*KeHHit 
paspese, BCKpbITOM Esorylickol OnopHO CKBaxKHHOH. 3yecb ropH3s0HTa/bHO 
BaJIeraiollMe MeJIOBbIe OTJIOMKeHHA MOACTHMAIOTCA IOPCKUMH OCaKaMu, MMeIO- 
MMH Ha ruryOuve 1210 M yrapi nazenua to 70—80° c nocTreneHHBIM BbINOaxKH- 
yBaHHeM MX NO Mepe yruyOuleHua Jo 3—5° (Ha ruy6uHe 1400 mM). 

Ha Halll B3riay, CKBaxKHHa BCKPblla Kakyt!0-TO YacTb (beKcypHoro Meperu- 
Oa, BOSHHKIUErO B pesyJIbTaTe NOMBHKeK PyHAaMeHTa B KOHIe OPCKOH 3NOXxH, 
INTO MOXKHO paCCMaTPMBaTb, KaK OHH H3 BO3MOXKHbIX BapHaHTOB MOCTpoeHHA. 
B ucculeqyemMom palioHe kK ceBepy, K CeBepo-3alaly OT TeppHTOpHH, OXxBa- 
eHHOM OacceltiHom p. Kac, WwupoKo pa3BuTbI OarompuaATHble Ja Hecbreras006- 
}PaSOBAHHA MOPCKHe HM TpHOpexHOMOPCKHe OCAaKH, MOLIHOCTb KOTOPbIX BO3- 
pacTaeT K ceBepy. 

SHAYHTEJIbHbIM OObEM B Paspese 3AHHMAIOT NOPOAbI C XOPOIMMMU KOMNeKTOp- 
CKUMM CBOMCTBaMH. 
Vimerotca KOCBeHHbIe OaronpHATHble THApOXHMuyeckne MoKasaTemu. Ha- 
impuMep, B Esorylickol onopHol ckBaxkuHe c ruiyOuubt 1000 MB cbusbTpatax ran- 
HMCTOFO pacTBOpa OTMeUaeTCA YBeJIMYeHHe HOHOB XJIOpa B 2—3 pasa NO cpaBHe- 
WiO C BbilleeKall4MH MHTepBallaMu pa3zpe3a. 

B Enoryuckoli onopHolt CKBaxKHHe MO JaHHbIM ra30Boro KapoTaxkKa MpucyT- 
eTByeT Ba aHOMaJIMMHbIX yuacTKa C ra3ocomepxaHuem 15 u 32 cm?/n, npHypo- 
JICHHBIX COOTBETCTBeEHHO K HHTepBasiam 837—865 u 1060—1160 m. 
TekTOHHYeCKad MOOWJIbHOCTb palioHa WM MMelollMecd yKa3aHHA O HaJIH4HH 
IcTPpyKTyp 3-ro nNopaAKa NOSBOUIAIOT paCCMaTPUBAaTb STY TEPPHTOPHIO Kak Ovlaro- 
MPHATHY1O WIA MOMCKOB CBOMOBbIX HM CTPaTHrpaduyeckH 9KPaHHPOBaHHbIX 3aue- 
ukeli Hed)TH M ra3a K CeBepy HM ceBepo-3amayzy oT GacceliHa p. Kac B mpefenax 
niollaleH pa3BUTHA MOPCKHX OTJIOMKeHHH JOPbl WH HM*KHETO Mea. 


Tlocrynusto 
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rEOJIOrHS 


A. E. MAWEHKO 


HHW)KHUMK MAJIEO3OH HW MPOTEPO30H HA OCTPOBE CAXAJINHE 
(ITpedcmaeazeno axademuxom H. M. Cmpaxoeoim 28 VII 1957) 


B crpoenuu ocTrpopa CaxaJidHa MIpHHuMaloT yyacTHe JpeBHHe Metamop(u4| 
CKHe MOPOsbI, BOSPaCT KOTOPHIX MpeMMOJIORUTEMbHO OMPeMEIACTCA Kak TMaJ1eO3Oljp 
CKH. OTH MOpOMbl MMeIOT CPaBHUTeIbHO WHpOKOe pa3BHTHe (MpHMepHO, Fit 
OHO TpeTH ocTpoBa). O6HaxKaloTCaA OHM B WeHTpasIbHOM YaCTH BOCTOUHOLO 1G 
6epexba (BocrouHo-CaxaHHCcKHH xpeOet), B UexopcKOoM ropHoM xpe0jG 
}Oxuuoro CaxaiuHa Mw Ha ToHwHo-AHuBcKoM noryoctpoBe. M3yseHHem 4/} 
B [IpOUWIOM MOUTH He 3aHHMaJIMCb, Tak KaK OCHOBHOe BHHMaHHe yJesAOWe 
TPeTHUHbIM OTJIOXKCHHAM, B CBA3H C HX He*pTeHOCHOCTHIO H yrvieHocHocTb1o. M)_ 


JOXKCHHEM, KOTOPOe OHH 3aHHMAalOT B oOuleM cTpaTurpaduyeckom paspese, Je 
Tak2Ke BO3MOXKHOM MpHypOveHHOCTH K HHM MeCTOPOKAeHHH MOMe3HbIX HCKIf 
TIAeMEIX. 1 
OnvcbipaeMble OTJIOXKeHHA MpefcTaBsIeHbl B paloHe c. Maso-Tpimopo (C} 
BepHHIt CaxaJiMH) JBYMA MOUIHbIMH CBHTaMH, 3aJlera‘olluMu pyr Ha Apy i 
¢ yrvloBbIM Hecormacvem. HyxkHaa, Oomee ApeBHAA, CO*KeHa KpHcTamMUsh 
CKMMH CJlaHWaMH WM MWasleOHTOJOrHueCKH HeMas, a BepXHAA — KBapLMTaMisl 
AIIMaMH, KP@€MHHMCTHIMH CJlaHWaMH C MpOCJIOAMH HM JIMH3AMH MpaMOpoBH Hb 
H3BeCTHAKOB HW BYJIKaHHYeCKHMH Tydamu. B sliMax HalieHbl CHIbHO mepeKp 
CTaJIM30BaHHble paMousapuu Sphaeroidea (ompenenenua P. A. Jlnunman rt 
a B H3BeCTHAKaX — OCTATKH WICHHKOB KpvHonsel (2). MomtHocrb cBuT 6ou. 
iad, HO TOUHO He yCTaHOBJeHa. | 
Becb KOMIMWI€KC MOpOL CHJIbHO MeTaMOp@u30BaH UH pa3sApoOseH. CKamuartE | 
CTPYKTypbl MMeIOT CeBepO-sallaHOe MpocTupaHve HM OUeHb COMRHbI XapaKkTeyE 
OyAy4YH HapyWeHbl MHOTOUNCJICHHbBIMH pa3pbIBaMH. CkJaKH, Kak npaBytl: 
CHJIbHO C2KaTbI, C KPYTbIMH yrviaMu Nayenusa (70—80°), npuuem Takve nopomy 
Kak KPeMHHCTHIe H CEpHIMTOBHIe CyIaHIbI, YaCTO rOpupoBaHbl H OOpasyloT MAY 
TOUHCJICHHbIE Me@JIKHe BTOPHUHbIe (POpMbI CKJamuaTocTu. ; 
Bosiee MOuIO{bIe NOPOMb, MEMOBbIe H TPETHYHbIe, KaK MOMeyeHO B CeBepHCH 
YaCTH OCTPOBa HeEKOTOPbIMM HCCeEMOBAaTeAMM, OFHOaiOT BLIXOAbI STUX MPeBHEE 
MOpOk, MeHAA CBOe MpocTHpaHve B COOTBETCTBHH C KOHTYpaMH MaccuBJée 
E. M. Cmexos (') xapakTep JIMHHM HayBura MeJOBbIX OTIOXKeHU Kampmuesoie 
xpeOTa Takxke OODACHAeT HaMYHeM JPeCBHHX NOPOA Ha BOCTOKe OCTPoOBa, KOTUE 
PbI€ ABIANMCb KYMOPOM, OKa3aBLIHM COMpOTHBMeHHe JIBHXKeHMIO Macc Cc 3ama)/ 
Ha BOCTOK». 
OTH NOPOAb, OTHOCMMBIe YCOBHO K MaJsle03010, NpOpBaHbl NUpOKCeHOBBIME 
M aJIbOMTH3HPOBaHHBIMM J{MaOasaMu, Mopdupamu Mu nopduputamu, saveran 
I{MMH B (OpMe XJ HW 3HAUHTebHO pexke B C*opMe MacTOBLIX 3asexKeil. : 
Ha KOHTakTaxX MarMaTH¥eCKHX Mopof 3ameuaeTcsa cma6oe opyyeHenue. | 
B arepatype mo reomoruH cepepHolt uacru CaxasMHa MO2KHO HaliTu yKi 
3aHHA Ha HaJIMuHe BCOCTaBe 9THX APeBHUX MOPOA MecuaHHKOB, HO NOc/eNyIOUL Ell 
McCleOBaHHA NeCdaHHKOB Hue He OOHapyxuM. IIpuynHo npoHuKHoBeHH! 
B JIMTepaTypy OWMOOUHBIX JaHHbIX ABJIAOCb TO, YTO B MepBylo cTayuiw reowd 
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THUeCKOTO H3YYCHHA OCTPOBa K MaJIeO30I0 OLNMOOUHO OTHOCHJIM Me30301ICKHe 
mleCUaHUKU HW CJIaHI{bl, BOSPaCT KOTOPHIX BMOCJeACTBHM NOcIe NeTaJIbHbIX UCCuJe- 
MOBaHHU Obll ONpesedeH Kak BepXHeMeJIOBON. 

Hisyuenve stTux nopox B UexopcKkom xpe6re, mpousBeyeHHoe aBTOpoM, m0- 
a3aJl0, UTO B COCTaB HHXKHEM MpeBHel TOM 34eCb BXOLAT TakiKe rpaduToBble, 
HKTHHOJIMTO-XJIOPHTOBbIe H TeMaTHTOBbIe CulaHUbI. Kpome Toro, B cocTaBe ee 
PHHUMaIOT yuacTHe 3eJIeHOKaMeHHbIe MOpObl. 
| Paspe3 Toma B Yexopcxom xpe6te IOxnoro Caxasmuua cuemyroulult (cHu3y 
BBepX): 
| Huw xHAA cBUTAa. HwKHAA “aCTb CBMTbI MpelcTaBlena cmaHlamu 
ICepHILHTO-XJIOPHTOBbIMH, KBaPIHTO-XJIOPHTOBbIMH, XJIOPHTOBbIMH, aKTMHOJIMTO- 
XJIOPHTOBBIMH, CePHILMTOBbIMH, MepeMexKalOlIHMUCH Mey coOoH, KOTOpLIe 
MeCTaMH OOorallleHbl TEMgTHTOM .............. . Momuocrts 500 m 
| .BepxXHsaad “acTb CIO%KeHa XJOPHTOBbIMM CJaHIlaMM, COJepxKalllMMM TOHKHe 
MeeCHOUKM KBADUMTOB. -: . <ipUe an Uieawaon e. gopaeen ahs MouHoctTs 800 m 
Cputa mepeceyeHa %xXuIaMH amcpHOouuToR. 
C nopoJaMmu CBUTHI CBA3AaHbI HEOOMbIUMe MeECTOPORKNeHUA rpacuta HW MaprauHila, 
ia Tak%Ke 30Ha He3HAUHTeJIbHOFO. XaJIbKOMMPUTOBOTO OpyeHeHHA. 
Cpeauaa cBura. Cauta saleraeT Ha HM KeuleKallleH CO CKPbITbIM 
mecoriachem. Hv2kKHve FOpH3OHTHI ee CJIO%KeHbI Ca6O M3MCHEHHbIMH TJIMHCTHI- 
MM CiaHiamMuv (500 Mm), cpeqHue — KBapllHTaMM M XJIOPHTOBLIMM CjIaHWaMH — 
(800 M) HW BepxHue — rpad*puTOBbIMM HM XJIOPHTOBbIMH CJlaHWaMH MW UW3BeCTHA- 
Kamu (700 M). 
| Bepxusas cBUTAa. HWKHAA VaCTb CBUTHI COCTONT M3 rpac:uTOBbIX CIaHWes, 
TMepeclauBalolluxcaA BHH3Y C KBaplHTamu (500 M), a BBepxy — C XJOPHTOBbIMH 
cnaHiamu (900—950 Mm). 

BepxHaAd uacTb cloxweHa KBaplutTamMu (500 M), rpacbHTOBbIMH cJlaHiamMu 
(100—120 M) uw xmoputoBbimm cylaHuamM (500 mM). . . . . . . . 
| . 3 . O6ulad MOWIHOCTh TOMI OKOO 5500 M 

OG6HaxkaeTcaA OHA B Alpe aHTUKJIMHaJH, Cilarad ee BOCTOUHOe KpbVIO. 3a- 

lajtHOe KPblIO Cpe3aHO JM3bIOHKTHBHBIM HapyWleHHeM, OKOHTYPHBaIOHM C BO- 
ictoka lOxkHocaxaJIMHCKy!0 TeKTOHMYeCKYy!O Jelpeccuio. 
_ Meramopduyecknhe moposbl TOM MepeceyeHbl %KUJIaMH KBaplla, COJepxa- 
IMHMM MeCTaMM BKJIIOUCHHA MMpWTa MU XaJIbKONMpHTa, a TakxKe MapraHileBple 
MuHepasbl. B HawOoulee NOMHATOM “YaCTH CTPyYKTYpbl OOHaKaloTca NOposbl Tuna 
MHbeCKILMOHHbIX THeEHCOB, YTO 3aCTaBAeT peqnoaraTh HasiMunHe 37eCb Ha 
HeOOJIbWIOH ryOHHe CpaBHUTeJIbHO MOWHOM TpaHHTHOH MHTpy3Hu. 

TOxkHee HecorsiacHO Ha 3THX NMOposax 3asleraeT BTOpad TOA, HMeIwulaA 
MepUMOHaJIbHOe MpOcTupaHke H COCTOALMIad CHU3Y BBeEPX U3 KBapILMTOB, 1Ma6a30 - 
BbIX arrlOMepaTOB, MeCuaHHKOB, CJlaHWeB HM H3BeCTHAKOB. 

Ha Tonuno-AnuBckom mMouryocTpoBe C YIrJIOBbIM HecoriacHeM Ha Nopojlax 
BTOPOM TOIL 3asleraeT TPeTbA TOJIMa CeBepO-BOCTOYHOFO MpocTupaHusA, mpey- 
CTaBJIGEHHad FpaPHTOBbIMH ClaHWaMH, C MpOcJIOAMM WecdaHHKOB H MeCTaMH U3- 
BECTHAKOB, IepeKpbiTad TYOBbIMH HW arrviOMepaTOBbIMH CJlaHWaMH. B ocHo- 
BaHMM ee sasleraeT Oa3aJIbHbId KOHTIOMepaT C FaJIbKOM KBapWHTOB UH XJIOpH- 
TOBbIX CJIAHIeB. . 

Stra Toa MpopBaHa HeOO/JIbIIMMH TpaHHTHbIMK MHTpy3HAMH, C KOTO- 
PbIMH CBA3AHbI MMeIOlHecH 3eCb H€3HAUHTeEJIbHbIe MeCTOPOKMEHUA XaJIbKO- 
NMpuTa. 

Ha pa3Mmbirow LOBepxXHOCTH MeTaMopdHyecKHX NOpof, 3asleraroT KOHTJIOMe- 
paTHI TpeTHyHOrO BO3pacTa Cc ayHOH MOJLJIKOCKOB. ; 

MeramopduyeckHe noposbl CaxasiMHa MOXOxKM Ha HM*KHeMaeOZOMCKHe HU 
mporeposolickue nopogpt [IpumopcKoro kpas uv Masoro XuuraHa, HO oT/HYA- 
lOTCA OT HHX 3HAUHTeIbHO OoubIel MeTamopdusalunel. Mmeetcsa aHasiorna 
TakKe B cocTaBe Mopoy u cTpaTurpadun. Ha CaxasiMHe Mbl Tak2Ke HMeeM J[Be 
CBUTI, MpeCTaBeHHbIe KPHCTasMMYeCKHMM CJlaHWaMU, TpaPHTOBbIMH CJlaH- 
WaMH, KBaPIMTOBbIMH CJlaHWaMH MK TeMaTHTOBLIMM CJlaHIlaMH. Tlocnenune plese 
ApesHux mopoy wro-soctoka AsHu mpescTaBnsioT pykKOBoAsMMH CcTpaTurpadu- 
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yueCKHH TOPH30HT H JaioT OCHOBaHHe JIA OTHECeEHHA BO3PaCcTa STHX NOPO,|f 
K ONpeyesIeHHOMyY BPeMeHH. 

BospacT Meramopduyeckux nopog IIpumopcKxoro kpas u Masoro XuuraH yy 
jlomroe BpeMA Obl He BHOMHe ACeH B BAY OTCYTCTBUA BHUX KaKUX-HOO NMaJesh 
OHTOMOPMYeCKHX OCTATKOB. TouIbKO mocme HaxogoK B JloH,OKOBCKOM CBHT/§ 
Cnacckoro paliona (IIpumopcKuit Kpali) KeMOpHiicKHX BOMOpOCeH U OCTaTKOLI 
Tpuno6uTos (°, 2), a B pyfoHocHolt cauTe Manoro XuwrawHa — ocTaTKoB *ayHly 
HW2KHeCKeMOPHHCKUX MeMUMNO, C XMTHHOBOM paKOBHHOH (*) CTalO ACHBIME 
UTO STH OTJIOXKEHHA B CBOEM HM KHEL YaACTH ABJIAIOTCA MpPOTepOSOHCKUMMH. jf 

Ecam conocTaBuTb MeTamMopduyeckuve nopoxbl CaxaiuHa c maseosoem Ce} 
BepO-BOCTOUHOM AMOHMH, KOTOPbIM H3yYeH XOPOWIO H OXapakTepH30BaH ayHEyy 
CTHYeCKH, TO OpocaeTcA B rla3a pe3KaA PasHHlla B COCTaBe MOPOA HM CTenNeHv UP 
Metamopdusanuu. Tlaneosoi Anonuu mpescTaBsieH B OCHOBHOM H3BeCTHAKAMP if 
KOHIJIOMepaTaMH VM CilaHWaMH, KOTOPbIe CYUeCTBeEHHO OTJHUAIOTCA OT CHJIbH IE 
MeTaMOp@u30BaHHbIX nopox Uexoscekoro xpeora. i 

Ananoruunpie Uexospckomy xpeOTy NOposbl BCTpeualoTCA JIMWb Ha OCTPOBI®. 
Xoxkkaliqo, re OHH OTHeECeHbI ANOHCKHMM reosoramu (°) K JoKeMOpHio. On) 
IpeMcTaBJIeHbI _KBaplleBO-KPeMHHCTLIMH, CepHIUMTO-KBapleBbIMH, TpaduTO-KBafA 
WeBbIMH, XJIOPHTOBLIMM MH aMHOOJMTOBLIMH CJaHWaMu, CuJITaMu, KpHcTase 
JIMMeCKHMM W3BeCTHAKaMH. B nopowax BcTpeyaeTCA MHOrO JIHMH3. OCHOBHBIX {i 
YJIbTPpaOCHOBHBIX TOPO, MpeMcTaBeHHbIX CepnMeHTHHHTOM H MeTamopdu3cii 
BaHHbIM JOJIEpHTOM. : 

Bce 3To 3acTaBiaeT HaC CUHTATb, YTO BO3PaCT ApeBHHX MeTaMOpduueCKH fe. 
nopox, UexoscKoro xpeOTa He MOJIOx%Ke HHKHerO Naweo30d. HuxXHAA YaCTh AU). 
(HwKHAA CBuTa) OTHOCHTCA, BepOATHO, K upoTeposow. He ucKsmoueHa BOSE 
MOXKHOCTb IIPOTepOSOHMCKOro BOSpacTa UM AIA HEKOTOPHIX APYTUX BbIlleleKally w 
CBHT. o 
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PEOJOFH A 


lr. H. MOPbIBAEBA 


K BOHPOCY O KOHTAKTOBOM METAMOP®H3ME YIJIE 
CAXAJIHHA 


(ITpedcmaeaeno axademuxom J, C. Kopoxtuncxum 17 VII 1957) 


| Bpicokoe KayecTBO’ CpeqHeEMHOLeHOBbIX yrJieli IeHTpaJIbHOH yYacTH 3anal- 
pHOTO moGepexbA CaxanuHa MO cpaBHeHHio c OAHOBOSPaCTHBIMH = yTvIMH 
JIpyrHX PaHOHOB OCTpoBa CBA3bIBAeTCA MHOFHMH reojoraMu C . WIMpOKHM 
pPacIIpOcTpaHeHHeM 3MeCb U3BeEPXeH HbIX M0- 


rE 


OfHako clellHavIbHBIX paOoT, | MOsTBep- 
PKaIOWMX 9TO 3aKJIIGUeHHe, He MpoBosu- 
ocb. B CCCP mposogusucb pa6oret no u3y- 
WeHHIO KOHTAaKTOBOrO MeTamoppu3ma_ yrvielt 
paqoM uccyeqoBaTenenH (1,48). 

B paoote JI. ®. Jlymnep (*) cqemtaHa mo- 

MbITKa HavOoJlee MOJIHOTO OCBellleHHA 3TOFO 
ABJICHHA, HO, K COKaJIeHHIO, He MpocsexeHoO 
iusMcHeHHe CBOHCTB YyIvIX MO CilekaemocTy, 
|TeNJIOTBOPHOH CNOCOOHOCTH HM TOJILIMHe Mla- 
HcTHYeCKOTO COA MPH Mepexoye OT TAK HasbI- 
HBACMBIX “KOKCOBBIX Yule, HaXOMAMLMXCA B 
H30HE BO3JeHCTBHA Tella H3BepKeHHbIX NOpoL, 
\K Ta3OBbIM, PaCMO/IO%KeHHbIM y MOUBBI yrvie- 
|HOCHOrO TOpH3O0HTa, MH He HCHIbITABLUMX KOH- 
WTAKTOBOrO BO3eHCTBUA HHTPy3HH. 
| Ipu pa6ore Haq KayecTBeHHOH XapakTe- 
| pucTuKOH yrae maxTpr Ne 15, pacnomoxex- 
HOH B JlecoropcKoMm palone Caxauuua, 
| BCTPeTHJ1acCb HEOOXOJMMOCTb aTb OLeHKy yr- 
jai, NOABEPFHYTbIM BO3NCHCTBHIO HHTPY3UB- 
}Horo Tena. Ec yroub Noy AeHCTBHeM Tema BP mit ee ee 
WSBepXKeHHBIX MOPOR MNOBbIWAeT CTEMCHb L6nigu warpysuu: 1 — nuTpysua 1, 
| MeTamopusma, T. €. H3 TagoBporo lepe- 2 — untpysua 2, 3—uxtpysua 3 
WXOMHT B XHMPHbI WM KOKCOBbIH, TO Te-TO 
M@Ky 30HO rasoBoro yrid UM WATpysuelt pacmomox*KeHa 30Ha yrvieH, oOvIa- 
| arolmMX MOBbIICHHBIMH CreKaeMOCTbIO, BCIYYHBaeMOCTbIO MH TeIMIOTBOPHO! 
(CHOCOOHOCTbIO M10 CpaBHeHHIO C HCXOJHBIM ra3OBbIM YIVIeM. - 
B uccaeqyeMoM Cilyyae HHTPy3HBHaA Moposa AoMepHTOBorO COCTaBa BTOp- 
| Tach y3KOH KHON CHH3Y BBepX HW CMAN AaMacT ra OT NOUBbI HO KPOBJIK (puc. 1). 
\Yromb BOmu3H ee OKOKCOBaH Ha O0,8—2,1 M, Tlepexoq OT KOKCa K YIJIIO YeT- 
| Kult (pc. 2). Bewio mpoBeyeno ompoOopanne yruid BOAM3H XKUJIBI HeOOJIbILOH MOLL- 
HocTu (1,5—2M) No ofHOl yrouIbHOH MauKke TpeMa MpoduiAMu 10 12—20 m, ycuIOBHO 
J o6osHayenupimu MH-1, MH-2, WH-3 (cm. cxemy onpo6osanns, pc. 1). Pesyub- 
{rare VCCJICMOBaHHA CBeXeHb! B TaOwI. 1, B KOTOPOH Ait CpaBHeHHA MpHBeeHbl 
| JaHHble JIA yr STON We NauKU MlacTa, HaxOAALWeErocA BHE 3OHbI BOSHeMCTBHA 
| Tenuta vHTpysuH. Ilo aHHbIM TaOMUbI COCTaBJeHbI rpapukKN MSMeHCHMA CBOHCTB 
yruid BOJIM3H MHTPy3HH (puc. 3). 

Uccneqopanve MoKa3biBaeT, YTO HeCMOTpA Ha MaJlylO MOM[HOCTb HHTPy- 
3MM, yrOulb Ha 3HAYMTebHOM PaCCTOAHHH OT Hee HOCHT CJlefbI TEMOBOrO 
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Ta6Oauna 1 


Paccronanue oT HHTpy-| Yq. Bec ee | As | oi 6 Cnekae- XapaKkTep KOKCOB. p ‘ 
3HH, M | pees ad Oaamee Kau)KP MOCTb KOpOJIbKa 
Uutpys3ua. 
4 1,46 hes) 560,025 2a He cnexku. Tlopowoxk 
105 1,44 Nail 6,6 | 29,3 | 8394 Jot Cnekil. 
») = Ams 5,4 | 29,4) — = » 
3 4 34 il 7,7 | 29,6 | 8360 9,4 _ 
6 -— Ve LA N29 ON ee == » 
12 1228 1,6 T GN 2o0o | nOnoo te’) 
Unutpy3ua 2 
0,5 — dll 250 t VOn2n | He cnexw. TlopowioKx 5 
0,79 1,38 Vo) 2on6 ee =, » ” » 
Le = 1,9 10,4] 10,4} — a ee # 
Data 1,30 1,4 6,9 | 20,4 | 8304 22 CMT. 
3 — 158 Bah lh ASU — —_ oi 
4 29 1,6 4,9 | 29,3 | — — a 
Z — 14 Ws | aul coy || tobeis! 979 . 
20 i PH ARG 7,0 | 31,1 | 8464 10 . 
Uurpy3ua 3 
ORO fs 1,3 29,0 | 10,0 | — He cnekuw. Tlopowiox 
4 dod hee! 240 SAO OMe Ws » 
fl 25) 1532 az! 2AM es) DAS One — LS » 
2.8) 1,30 1,8 6,2 | 29,6 | 8364 8,3 Cnexki. 
0,0 1,30 iNeed 6,8 | 30,7 | 8389 On £ 
12 — ‘Nasi 11,3 | 30,8 | — a ” 
20 1726 as fl \go2 Su CaG0 13 . 
Yroub, HE TOABEPraBMIHHcA RetcTBHW HHTPy3HBHOrO Tena 
is napt 344 1,27 | 1,8 | 12,0 | 36,6 | 8441 <7 cnekw. Benyy. 4 
M3 mappt 345 1) All AND 8,0-| 37,1 | 8454 24 a 7 


IIpuHmMeqdanue. BplcoKad 30bHOCTb mpo6 B HeMOcpeACTBeHHOM 6AH30CTH OT HHTpy-4l 
3uH (20 1,9— 2M) OObaACHAeTCA MHHepasH3altueH OKOKCOBaHHOrO culoa yraia. Hexoropoe no-fi 
BbIMIeCHHe B BbIXOMe JICTYUMX BeLLeECTB OOBACHAeTCA TeM Ke. 4 


BOSJeHCTBUA: MpH yNaneHuu Ha 20 M BHIXON JleTyYHX BellecTB yBeIMUHBaeTCAl 
or 5 0 33%, a cnekaemoctb oT 0 go 10—13, He ocTuraad xapaKTepHol Anal} 
WaHHOrO Ilacta cMeKaemoctTu 18-—20 u Bprxoga eTy4MX BellecTB 37%. Yroub, i 
PpacnouJIOxKeHHbIn Ha pac-§ 
cTrosHHH 20 M OT HHTPy-) 
SHH, MOTepA CBOLCTBOI: 
wlaBJIeHHA HW BCIYYHBa-f 
HUA. 4 
B aHHOM curyyuae HOp-0 
MaJIbHbIM MeTamMopdHye-f) 
CKUH pa MapoK yrusli 
(A) — T —TIC —K—TIE 
* —T, xopomo npocse-t 
2KHBaeMBIM MO BbIXOLy Je-\h) 
TYYHX BelllecTB, coBep-} 
Puc. 2. Cxematuueckuii paspes Hapyweaua yrombxoro WICHHO He MpoCsleKHBaeT-jf 
MlacTa M3Bep>%KeHHOH Moposol: J — yromb, 2—xKoKc, CH MO CBOHCTBaM crleKa-} 
3 — W3BepKeHHble Noposy, 4 — yrauctoili enanelt HHS. Tlo cmeKaeMocTH® 
MOXKHO OTMCTHTb HaJIMuHel 

MapoK (A), T, TIC, IT, ‘vr, e. nomHoe Beinagenve MapoK KOKCOBBIX HW 2XKHDPHBIXS 
yruieH, Oro NOATBepKaerca XapakTepOM KOKCOBBIX KOPOJIbKOB — CH€KIIMXCA,9 
HO COBepleHHO He BCMyyeHHbIX. TemlOTBOpHad CnOcOOHOCTh yrvid Ha BCeM} 
566 


Cs ee 


POTMKEHUM OT MHTPy3UH TO 20 M He MpeBblilaer TeMIOTBOPpHOH CnocoGHOcTH 
agOBOro yrs. 


Ykasanuple yrau mapox A, T, JIC, pacnomoxenHple B 0,2 M or HATpy3suH, 


froryt ObITh TaK HAa3BaHbI COBePUIeHHO YCJIOBHO, Tak Kak (baKTHYeCKH 9TO 


}OHA OKOKCOBaHHOrO yr- 
hist, peACTaBJI AIOWLero M0- Kanfke 


1YKOKC C Pa3JIMUHBIM BBI- yh 
<OJOM JIeTYUHX BeLLeCTB. 

Jaa Harasaquoro cpas- 8400 
H€HHA PaSHHIbl B ABJE- 8300 
1HAX MeTAaMOp(H3Ma ec- 
eCTBeHHOrO pxla WH KOH- 3500 
*aKTOBOrO HaMH COcTaB-- 
eH rpaduk (puc. 4). Hn 
{lyHKTHpHOH JHHHeH MOo- 8300 
<a3aHO, KaK 4H3MeHS- 
fOTCA CBOHCTBa  caxa- 8500 
MMHCKUX yIrvieH B psy 
®CTeECTBeEHHOrO MeTaMop- rs 
wbusma T — JIC — K — 8300 
SSK == (Kpome YeuIb- 545239 866 10 15 20 
lgoro Beca, JaHHble KOTO- Pacemoande om usbepenHoeo mena 


Horo MIA CaxaJIMHCKUX 
yrseH  OTCYTCTByIOT 4 
cpaBHUBalwoTca C JaHHbIMH yruiexuMuyecKkoH KapTEI J[oHOacca) (’). 

Yi3MeHenHe cBOiicTB yrvId OblWwIO MpoclexKeHO MO IWJlacTOMeTpHyeCKHM 
OKa3aTeAM, BbIXOXY MpOXyKTOB MOJYKOKCOBaHHA UW aHaJIM3y NepBHYHOTO 
MerTA, pe3VIbTaTbl HcceOBaHHA KOTODHIX MpHBeleHbl B Tadm. 2—4. 
YIOJIb, nofBepruy- 


Puc. 3. Tpaduk usMeHeHHs cBolicTs yrvid BOM3H HHTpysHu 


38 4605, TbIH BO3Je@HCTBHIO HH- 
Dae TPy3HBHOrO Tema, 
| S88 $05 i uMeeT Oovlee HU3KHE 
BSS 120 427, noKa3aTeM TOJILHHBI 
Lae TwlacTHyecKoro COA U 
8 yeanku. IIpu nomyKoK- 

s 20 COBaHHH OH JaeT MeHb- 

8 IH BbIXO] MM poreHe- 
THYUeCKOH BOJbI, erra 

xs WM ra3a MH 6oubIHH BbI- 
Ss 8450 xo MoslykoKca 0 
NE CpaBHeHHIoO Cc yrJieM, 


He odBepraBlluMca 
438 3TOMY BO3eHCTBHIO. 
STO ABJIeHHe JOJKHO 
ObITb yUTeHO IIpH ompe- 
JeJICHHH 3alacoB KOK- 


BLES VRB EE VORP IZE NAGE © 2m Se eee 
Paccmoanue om ukinpysuu HCHMOJIbSOBaHHH UX B 

KOKCOBOHM WIMXTe. 
Puc. 4. CpapHenve H3MeHeHHH CBOLCTB yIIA B PAY eCTeCTBeH- CielaHHble Hamu 


Horo MeTaMopdusma (/) HM WO BAMAHMeM Tela HHTpy3uu (2) HaOmoleHusa Tiviacra 


yrvid B MecTe Hapylle- 
HUA ero HHTpy3HeH HW U3y4eHHe CTPOCHHA OKOKCOBaHHOTO YIvIA NO], MUKPo- 
CKONOM MHO3BOAIOT CielaTb pA BbIBOAOB. CrpyKTypa OKOKCOBaHHOrO yrJa 
No BceH 30H OKOKCOBaHHA BOJIM3H U3BepxKeHHOH NOpORb  My3bipuctas; 
MOpbl, WIM syueHKH KOKCA, HMeIOT OKPyrvlyio OBasbHy!0 dopmy. B ue- 
JIOM KOKC HMeeT BH 3aCTbIBIUeH BA3KOH MeHbI. ITO TOBOPHT O TOM, UTO 
yrouIb pH HarpeBaHHu MoCJIe BTOPXKeHHA B HerO HHTPY3HBHOrO Tesla MWIaBHICHA 
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TaOmnua 2 } 
IlnacTomMeTpHa 


Crekae- 


XapakTep KOKCOB. | 
Mecto B3ATHA Npo6bl YTIA | mocrp 


Buy KpuHBot 
KOPOJIbKa | 


V3 napp 344 , 17 41 13 | Tpemmunosartpii, mesnKo-| Ilomoraa, ca6o- 
NOpHcTbl, cnwaBu. BOJIHHCTaA 

V3 maBpt 305 18,7 | 40 14 To xe To xe 

V3 map 345 ‘ 24 36 14 now eee } 

B 20 m or uutpysuu 2 10 37 7 |TpempuHosatpii, csa6o0-| Ilonoro maatouyas fi 
cnekWwHhca 

B 20 or uuTpy3uH 3 13 32 5) To xe > 3 


Ta6Omuna 3 


Baara ae ° e 
o & Meosy- ¢ 8 = = 
= eo ae Ileroth| “2% 2e t 
Mecro B3aTHA Mt poobl yria = s 60 KGKC +a. 9 > Xapaktrep nonyKoKca 
oO a oo 
ae leee ee ee 
BUPOWeHT ax 
V3 mappr 344 AV tok | Para wn aides) uals) || 1015) [Ps -@) Cnexm. Beny4. 
V3 nap 345 a Weslsya Wess dA oyesitell IMS ey | Cay. (6) gf ile s 6 ) 
U3 napp 305 To. 2,0) | ONO aaa) Geo meen mele 2 : i 
B 20 m or untpy3uu 2 1,6:2)),.0),.95,} 3350 ce4 OF oa lee, 0) Sait Cna6o cnekUl. i” 
B 20 m or uuTpy3uu 3 APS ee Oa ae sO RAO) aa Cnekul. MJ10THBIM 9B) 
Ta6nauna 4 C BbIAeIeCHHeEM Ta3s006pasHbIX TpO-() 
MyKTOB. B 93TOM cCOCTOAHHH 4» 
Yromb “3 arene MpOH3O0UWIO, OYeBH]HO, 3aTBepsleBa-, 
nape 34 | Turpysum  HH@ YFOJIbHOH Maccbl H OOpasoBaHHel» 
MOPHWCTOrO KOKCa. ir 
Y Rembunl BEC — 0,972 Ha6mogqaembli pesyuIbTaT T1aBe 
Conepxanue (B% JIGHHA H BCNYYMBAHUA yr Cc OOpa-se 
Ha 6e3BOMHbIM Werors): a 
BemlectBa, HepacTBo- 30BaHHe€M KOKCa MOL MUMeTb MECTCHE 
puMble B OeH3oVIe 0,3 0,14 TOJIbKO B TOM CJlyuae, eCJIH YrOuJIb JICje. 
Tlapadunpt MOMe€HTa HHTPy3HH yxe oGuJaladyy 
ActbasbTeHl 3,5 4.7 6 : 
Kuenpie cout 14.2 30 CMNOCOOHOCTbIO TepeXOJHTb B WWIacTH-f) 
Ockopaia 174 14°8 yeckoe coctosHve. Ecu 6b yrouk® 
? ’ é 
@MenOJbl ded Re) TpH STOM HMeJI -HH38KY!IO CTeMeHS, 
Helitpambuple mMacvia 8 9,8 MeTaMOpdusma, T. e. ObWI OYPbIM HHL. 
CysmkarejeBble CMOIbI | 50 of JIMHHO-IJlaMeHHbIM HecmeK aronluMcs 
--notepH (m0 pasHocTn)| 6,14 9,6 : 


TO OH NOX AeHCTBHeM Tea HHTPy3Hi8 
Ba JlaJI Obl KOKC COBePLIeHHO Apyroro cTpoeHHA, XapaKTepHbIii JIA HeCTeK arolllUx- fh 
CA yruel, M MOPHCTOCTb Tora uMewa Obl BUA TpelHH BbICbIXAHHA H COKpallleHHAa a 

M3 Bcero BbIIIeH302%KeHHOrO CylekyeT, YTO OAHOFO Tela HHTPY3UBHbIX Tesh 
HeOCTaTOUHO JIA TOO, YTOOb! yrOMb H3 ragOBOrO MpPeBPaTHICA B KMPH WIA 
KOKCOBBIH, @ OTOLWIEHHe ero OODACHAETCH TemMMepaTYPHLIM MmporpeBom. Cyeq0Ba-th 
TeJIbHO, OJHHM BOSJeHCTBHEM Tella MHTPy3HBHBIX TJ HeJIb3q OOBACHUTb MO-i 
ABJICHHE BbICOKUX Ka¥eCTB yrJieH WeHTpaIbHOH YacTH 3anaqHoro MoGepexba Caq 
XaJIWHa, WH MOABJICEHHe UX CJleyeT CBA3bIBaTb C KAKMMH-TO JOMNOJIHUTeJIbHbI 
reoslorHuecKHMH (pakTOpaMH. 

CaxaJMHCKHH KOMMVJIeKCHBI Tocrynuao 


Hay 4HO-HCCJIeOBaTeJIbBCKHH MHCTHUTYT 15 VII 1957 
Axaflemun HayK CCCP 

IMTHPOBAHHAS JIMNTEPATYPA 

1 A. A. Tanees, Tsepspie roproune ucKoriaempte, 1949. 2 Teonoroyrmexumuyeckaah 
Kapta JlonOacca. B. 8, 1954. % JI. © Lymuaep, Tp. a6. reon. yraa AH CCCP, p. 2 (1954) 9 
410. A. Kemuy XHUKOB, O6maa reonorua ucKonaembix yroef, 1948. 5 C. B. O6-0 
py ues, Tysrycckni Gaccetin, 1932. ® UW. C. Menapaaxos, MecropoxjeHua HucKonaempIx|) 
yrueH, 1904. 71. JI. Craguuxos, IIponcxoawgenue yraa u nebtu. Usn. AH CCCP,4 
1937. 8M. JI. Wlopoxos, COopx. Yraenocupie pationst Cu6upu, 1933. 
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Jloknxanp Akagqemun nayrk CCCP 
1958. Tom 118, Ni 3 


PEOJOLH A 


A. B. XMDKHSAKOB u E. ©. UAPKOBA-3AJIECCKAA 


K CTPATHPPA®HH HW)KHEJEBOHCKUX OTJIOKKEHHH 
NOMOJIbCKOrO MPHAHECTPOBb Ss 


(ITpedcmaeaexo axademuxom C. H. Muponossim 9 V 1957) 


B KoMIWIeKce IIpeHMYylleCTBeHHO MOpCKHX KapOOHATHBIX OTJIO%KeHHH eBOH- 
CKOM CHCTeMbl, Pa3BHTbIX Ha 10rO-3anaqHoll oKpauHe Pyccko nuatcopmnt,. 
| KOHTHHEHTAJIbHbIe HM2KHEMeCBOHCKHE OCaKUN Pe3KO BbiJemOTCA OarofsapA Ux. 
‘TeppHreHHOMy COCTaBy HM KpaCHOWBeTHOH OKpacke. OHH MMelOT IWMpOKoe pac- 
‘MpocTpaHenue B mpefenax TogoubcKoro IIpugHectrpopba, rye o6pa3y1oT MHO- 
POUMCICHHbIe BbIXOJ[bI Ha JHEBHYIO MOBepXHOCTb B OeperoBblx ckOHAX JHecrpa. 
M ero JICBbIX MpHTOKOB. 

OyHooOpa3Had B JIMTOMOPHYeCKOM OTHOMICHHM TOJIUa HUXKHEeBOHCKUX T0- 
| pow MmpescTaBleHa nepeciavBarolluMuca Mexy coOol mecuaHuKaMNu, aJleBpo- 
'|JMTaMM, AaJIEBPHTHCTDIMH TIMHaMH WM apruJiiMTamMu. CooTHOWeHve mecuaHO- 
aJICBPHTOBbIX HM TIHHHCTbIX OOPas0BaHHt B Pa3JIMYHbIX UACTAX STON TOJIMM HE 
OTMMYAeTCA MOCTOAHCTBOM. B OOmMx YepTaX HMXKHAA, OOJbUIad ee UACTh Xa- 
| PakTepu3yerca OTHOCHTeEIbHBIM MpeoOlaqaHHeM PIMHMCTHIX Mopol Ha aseB- 
| PHTO-llecuaHbIMH; BePXHAA, MeHbIlad “uaCTb TOJIMM OTMMYaeTCH MpeuMyLlect- 
BeHHbIM paclIpocTpaHeHHeM TeC¥aHO-aJIeEBPHTOBbIX OOpasoBaHHi. 

_ KpacHorperHble mecuaHO-riMHucTble ocakKH HMxKHero JeBOHa, OOHa2Kar0- 
mjveca B IIpufHecTpoBbe, pacipocTpaHeHbl Ha 3HaUMTeJIbHOM TeppHTOpHM 
| KOHCTaTHpOBaHbI B paspe3aX CKBaxKHH, YlaJleHHbIX K ceBepy oT J[HecTpa Ha 
| 100 km u Oouee. 

OruHeceHue MoniHol (cBbile 400 M) TOMI MecuaHO-rIHHMCTHIX NOpog, 3a- 
| KJOUeCHHOH MexKy cayHuCcTHYeCKH OXapaKTePpH3OBaHHbIMH OTJIOXKeCHHAMH CH- 
| Aypa u cpequero JeBoHa, K HMXKHEMY OTJey AeEBOHCKOM CHCTeMBI ONpeyessneTcs 
| IpHcyTcTBHeM B He HXTMOAaYHbI, HEKOTOPBIX OCTPakO, OTMeYaTKOB (JIOpPbi 
HM cilop WcKonMaeMbIxX pacTeHHh. 

Pacnpefedenue (payHbl B pa3pe3e ONMCbIBAeMbIX NOPOk ABMIAeTCA Kpal- 
| He HepaBHoMepHbIM. Haw6ombilee KOMMUeCTBO OCTaTKOB WCKOMAaeMbIX pbIO 
(H OcTpaKO) CocpefoTOUeHO B HUXKHEL “ACTH TOV HWKHEeBOHCKUX OCAaKOB; 
| B CpeqHel ee uacTH OHM BCTPeyawOTCA 3HAYHTebHO pexKe HM MOUTH COBEpIIeHHO 
OTCYTCTBY1IOT B BepXHel. B cBa3u Cc STUM CTpaTHrpaduyeckHe B3AMMOOTHOMCHUA 
HM2KHeEJeCBOHCKHX OTJIOHKEHHH C MOACTHJAIOWLHMH OOpa3s0BaHHAMM CHJITypa BbI- 
ACHEHbI TOpa3s1oO MosHee, HEXKeJM XapakTep MW NMOMORKeHHE KOHTAKTA HX C Mepe- 
KPbIBaIOWMMMH ~MOposaMH cpefHero jleBoHa. 

M3yyenve uxTuodayHbl, 3aKsJOUCHHOM B HM2KHeAeEBOHCKUX OcayKax [lozomb- 
| ckoro IIpuquectposba, nosBolH0 B cBoe Bpema VI. CemupaycKomy (°), 
B. Spixy (4) u ®. Bpotueny(') noxpa3szemuTb Tomy NMopox sToro BospacTa Ha 
| KEQMHCKHH MU KOOJICHUCKHM sApychl. 

TpaHulla Mexky OTJOXKeHHAMM CHJIYpa WH HWKHerO WeBOHa yCTaHaBJUBaeTCcA 
MO HCYCSHOBEHHIC B COCTaBe MepeXOAHbIX CJIO€B H3BECTHAKOB C MOPCKOH (pay- 
HOM cusypHiickoro o6uKa (Mutationella podolica Kozl., Tentaculites sp., 
Lingula sp., mecdasionozb) H MOABJeCHHIO B KPaCHOIBeTHbIX NeCUaHO-IJIMHUCTHIX 
MopowaxX MHOFOUHCJICHHBIX OCTATKOB MaHUbIPHbIX pblO, OTHOCALIMXCHA, rlaBHbIM 
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o6pa30M, K cemeiicrBy Pteraspidae u B MeHblleli cremeHM kK CeMeHCTBaM Ce- 
phalaspidae, Coccosteidae u Asterolepidae. , | 

VW. Cemupagcknit bien, pyKOBOJCTByACb UXTHOayHOK, B TOME NO-# 
po, omucaHHEx um Ha J[Hecrpe Mexyy r. SameutuKH u Cc. YcreuKo, CJIOM, OT-P 
HOCHULMeCA K BEPXHeMY JyAWIOBy, MepexosHble COM OT CHlypa K HM*KHeMy e-4f 
BOHY HM MauKy KpaCHOUBeTHbIX OOpasoBaHHli, COOTBeETCTBYIOULYIO NO OObeMy if 
BCeEMY X%K€MMHCKOMY Apycy HM HH38aM KOOJIeHIICKOrO spyca. t | 

HeckoubKo OovIbille B cTpaTHrpadHyecKOM paCuJIeHeHHH HM KHECBOHCKHX # 
oTmoxenult IIpuguecrpoBba yamocb cfemaTb B. 3pixy. Iupokoe conoctaB-@ 
JleHHe H3y4eHHOM UM UXTHOayHbI 43 KpacHouBeTHOK Tom Iloqomuu c ocTaT-i§ 
KaMH HCKOMaeMbIX pbIO KsaccMHueCKUX pa3spe30B AeBoua Ila-ye-Kase, Hanpetu- & 
cKoli o6macTu u AHTIHM, Jao BOSMOXHOCTh STOMY HCCeLOBaTesO BbILeHTb! 
PYKOBOAAUIHe POPMBI, ONMpanch, TiaBHbIM OOpasoM, Ha MpefcTaBuTeeH ce. 
Pteraspidae. q 

Jl MepexoQHbIX OTMOKeHHM OT CHJIypa K WeBOHY MW HaMOoJlee HU3KUX CJIOEB jf 
HWKHEeBOHCKHX MOpow, mo MHeHWIo B. 3pbixa, ABAeTCH XapakTepHbIM Pte-| 
raspis sturi Alth. u myrattMoHHbi Bug Pteraspis m. brevirostra, Bcrpeyaroululica fi 
B OCHOBaHHH KeMWHCKOTO sApyca. { 

B ocaykKax %KeMucKoro Apyca, cormacHo B. 3pIxy, o6blyHO pacmpocTpaHeHbl fi 
Pteraspis m. rostrata, Hapany c Cephalaspis lyelli Ag. u Phlyctaenaspis an-|f 
glica Traq.; rpaHuia MexKJly *KeqHHCKHM H KOOJICHUCKHM spycaMH OTMeyeHa ff 
noavBdeHHem Pteraspis m. major. | 

MayHUcTHYeCKad XapaKTepHCTHKA NepeXOMHbIX COeB OT CHJIypa K JeBOHYy 
WM OCaXKOB xKeMHCKOTO Apyca Oblla mo3x%Ke JonMoMHeHa B. C. 3acnenopoli Ha-F 
XOJKaMH B pa3pe3e Osecckol ONOpHOH CKBaxKHHbI KPYMHbIX OCTPakO], 3 CeM. pp 
Leperditiidae H HeKOTOpbIX MeJIKHX OCTpaKOJ, OTHOCAMMXCA K pogam: Acro-|i 
notella, Zygobeyrichia, Bollia, Dizygopleura u Healdianella. Kpomet 
Toro, B 3THX oTNOwKeHHAX C. H. Haymosoh ObliH OOHapyKeHbI CHOphi: fi 
Subfabariella elastica, Sporites minutus (Naum.), Sporites asper (Por.), 
Vontosella inornata sp. nov., Colliculina globra var. devonica sp. nov. u] 
Archaeopsilophytella saturni gen. et sp. nov. 

COopbl uxTHOayHbI U3 HMKHEJeBOHCKUX OTMOKeHu TIpuqHecrposps, mpo-f 
BeyeHHble Hamu H II. IJ. Bana6aem, B oOmiNxX 4YepTax MOATBEPxKa1wT HaMeueH- 
Hoe B. 3plxom pacnpesesenve NTepacnv B COAX MepeXOMHbIX OT CHypa K} 
WeBOHY MW ocafKaxX %KeMWHCKOrO sApyca. 

Menee ACHOW MpesctaBsetrca tayHHCTHYeCKad OOOCHOBaHHOCTh OTJIOXKeHHH | 
KOOeHUCKOTO Apyca, Aaa KoToporo B. 3px cunTal pyKoBoxaujumu: Pteras-§ 
pis m. longirostra, Pteraspis m. elongata u Pteraspis m. lata. M3 yxasannpix} 
(PopM LWIMpoKO pacmpocrpaHeHa, NO-BHLUMOMy, ToJbKO Pteraspis m. elongata, | 
OTMeyalolllad CpeHioio “aCTb Apyca. . 

Bepxuaa uacTb KpacHouBerHol Tom IIpuquecrpopba, nouTn sHWwWeHHaa| 
MaJIeCOHTOJIOTM4eCKUX OCTATKOB, YCJIOBHO OTHOCHJIaCb K BepXaM KOOJIEHIICKOFO 
apyca uM siidebcKkomy sApycy. OOwapyxKeHHble HaMH B STON YacTH pa3spesa MHO-f 
TOUNCICHHbIC OTMCYATKM MCKOMAaeMBIX pacTeHHli, cpequ KoToppix E. ©, Unp-4 
KOBOH-SasleccKOH ompefemeHbt: Taeniocrada dubia Kr. et W. u Taeniocrada't 
(Haliserites) decheniana (Goeppert) — cBuyerembcTByioT 10 e€ MHeHHIO oO} 
HW KHECBOHCKOM BO3pacTe NOPOA, BKINOUAIONIHX ykasaHHy1o dbulopy. } 

OTH PaHHHe COCyIMCTHIe PAaCTeHHA ABJIAIOTCA 9EMCHTAMH (OPI LW peBHero 
KpacHoro mecuanuka (Old red sandstone) Anrumu. Onn Haliqenbi y c.c. Bucrpay 
u JlonOappl Ha Jlepom GOepery J[Hecrpa uM Ha mpaBom Gepery JIHectpa Huxe} 
c. Huknepa. Ocw co CpeqHHHBIM COCYMCTEIM NpoBosAuluM nyyKom y Taenio-} 
crada dubia Kr. et W. c mopepxHocTH MOKDpBITbI MesIKHMH MpONONbHO yAIMHeH-| 
HbIMM OyropKaMH OT BOJIOCKOB MIM 9MepreHtieB; y Taeniocrada decheniana|{ 
Goeppert OHM rouble HM riaqkue. O6a Bua AMeIH OCH CHMNOZMasbHO-LMxXOTO-} 
MHYeCKOrO BeTBJICHHA MO yrviom oT 90 fo 45°; GoKoBble ux OCH OTXOMMIM non! 
IPAMBIM YIIOM WIM BHJIbYaTO HEOMHOKPaTHO JeNMMMCb Ha KOHUAaX; WMpuHay 
oceH BapbupoBasia oT 2 Wo 20 mm y Taeniocrada dubia Kr. et W. u or 6 no 10 mm) 
y T. decheniana (Goeppert), c cooTnercTBeHHbIM yMeHbIeHHeM oceli B pagBusKe.} 
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6a Bua powa Taeniocrada xapakTepHbl JIA KOOJeHUCKOrO Apyca Kak HMK- 
jell, Tak H BepXHeli ero mooBHMHbI. Taeniocrada dubia Kr. et W. o6niuna B 
3aHOaxcKHX HM SureHcKux closx MepoHa Tepmanuu. T. decheniana Goeppert 
s3cTpeuaeTca B XYHCPIOKCKUX HMKHUX cMOAX TepMaHHu H B paHHeM JeBOHe 
Sembruu, B MunycuuckoH KoTuoBuHe B MarapakcKko-Unaanckoh cBuTe HHXxK- 
iero JleBOHa, B HM2KHeM jeBoHe Ky3Helkoro OacceliHa u B AMIMHCKOM cBuTe 
qesoHa Ypaso-[lopomxKbsa, COBMeCTHO Cc [pyro THMMYHOH JIA HA*KHerO eBo- 
ja dsopoh# u3 rpynnps  Psilophytales: 
Psilophyton princeps D., Psilophyton Gold- 
schmidtii H., Drepanophycus spinaeformis 
G., Dicranophyton primaevum Tschirk., 
Minusia antiqua Tschirk., Sciadophyton 
laxum D., Pachytheca.u aApyrumu paHuHe- 
eBOHCKHMH (popMamd (°). 


Puc. 1. Taeniocrada dubia Kr. et W. Puc. 2. Taeniocrada decheni- 
1,7 x Jlon6apH, mes. Geper JInectpa ana Goeppert. 1,7 Jlon6appt 
Jes, Oeper JlHectpa 


VintepecHo oTMeTuTb mpucytcrBve Taeniocrada dubia Kr. et W. u Taenio- 
erada decheniana Goeppert Ha joxKHOM TuMaHe B pa3pe3e TeppHreHHOl cepo- 
WBeTHOH TOMI NOX 9MdesbCKMMM M3BeCTHAKAMHU C THNMMYHON JIA HUX cbayHou 
Delthyris ex gr. mansy Khod., Favosites Goldfussi D’Orb., Calceola sanda- 
lina Lam., rae 9Ta Popa ONpekeAeT BOSPacT OTMORKeHUNH KaK BepXH KOOEHL- 
ckoro aspyca. Taeniocrada dubia Kr. et W. u Taeniocrada decheniana Goeppert 
BCTPeueHEI TaM B CKBaxKHHeE Ne 6 Hudeb na raryOune 882,9—888 mM copmecTHO 
¢ dayHou. O6a Bua poya Taeniocrada mpucyrtctByror u B YAmMyptcKoH ACCP 
Ha BarcKoM yyacTKe B cKBaxknHe Ne |, Ha rryOuHe 1986,8—1989,4m u ompere- 
JIAIOT HMXKHEJeEBOHCKHH BOs3pacT OTJOMRKeHHH. 

Takum 06pa30M, BCiO TOJILy KpaCHOUBeTHBIX OOpa3s0BaHHit Tak Ha3blBaeMoro 
<IloyombeKoro O-pesa» cileqyer OTHOCHTb K HH2KHeEMY JeBOHY. 

YuntTpiBad OTCYTCTBHe B pa3pe3aX CKBaxKHH, MpoOOypeHHbIX K CeBepy OT 
TWnectpa, KaKux-mM60 cileqoB Mepepbipa B OCaKOHaKOMIeHMH MEKAY HHXK- 
HUM MW CpeHHM JeBOHOM, MbI CUMTAeM IIpaBHJIbHbIM Mpesmomoxenue i. Cam- 
COHOBHYa O MpHHaswexKHOCTH JOMOMUTOB, OOHaxKaiowluxca Ha p. Souoraa Jluna 
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MH 3aJlerarouluX Ha KPaCHOI[BeTHbIX MeCYaHO-IIMHUCTHIX Nopofax, K aheb-| 
CKOMy spycy (°).. 


Puc. 3. Taeniocrada dubia Kr. Puc. 4. Taeniocrada decheniana Goeppert. Buar- 
et W. Cepepo-BocTouHbIi CKJIOH cKad o6s1., cKBaxkuHa No 1. 1986, 8 m. 1,79 
lO. Tumana, Hu6enb, ckBaxkuHa 

Ne 6. 888 m.° 1,7 X 


Ha puc. 1—4 mpupeyenbl u300paxKeHHA OCTaTKOB Oph H3 HHKHero Tel 
BoHa J[Hectpa, TumaHa u BatcKoro yuacTKa. 


Uncrutyt Hedru Tloctynuto 
Axkaylemuu Hayk CCCP 9 V 1957 


HWMTHPOBAHHAS JIATEPATYPA 

( 
1F. Brotzen, Palaeobiologica, Archiv fiir die Erforschung des Lebens der Vorzeit,}& 
Wien, 1933. =I. Samsonowicz, Posiedzenia Naukowe, Panstwowy Inst Geol. 
24 (1929). %1. Siemiradzki, Sprawozd. Komis, Fisjogr. Akad. Nauk., 39 (1906). 
“WwW. Zych, Prace Polskiego Inst. Geol., 2,1 (1927) *%®E.® Uupxospa3anecm 
ckasa, Tp. Uuct. neprn AH CCCP, 7 (1956). : 
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Lorna Akayzemun nayr CCCP 
1958. Tom 118, Ne 3 


THAPOrEOJOrHA 


B. H. KOPLLEHDITEHH 


HOBbIE JIAHHBIE NO FA3OHACBINIEHHOCTH MOJ3EMHBbIX BO) 
MAJIEOTEHOBbIX FOPH30HTOB WEHTPAJIBHOFO NPEAKABKA3bHx 
B CBA3H C BOMPOCAMH SOPMHPOBAHHA TFA3OBbIX 3AJIE)KEM 


(ITpedcmaeaeno axademuxom H. M. Cmpaxoesim 5 VII 1957) 


B ipomecce pervOHaJIbHblX ruAporeosormyeckux uccneqoBaHHl Lleurpasb- 
noro IIpeqkaBka3ba NomyyeH OOWHpHbIN cbakTuYecKUH MaTepHam MO ra30Ha- 
CbILLCHHOCTH MOJ3€MHbIX BO Ta3OHOCHbIX FOPH3O0HTOB MaseoreHa. Sayaua cBo- 
Auslach K yYCTaHOBJeHHIO COCTaBa HM YMPyrocTH pacTBOPeHHbIX Fa30B MOJ3eMHbIX 
BO], (B MaCTOBbIX YCJIOBHAX), HEMOCpeACTBeEHHO KOHTAKTUPYIOUIMX C Ta3OBbIMH 
3ae@2xKaMu. 

Kak u3BecTHO, (OPMHpoOBaHve Fa30BbIX 3amexKeH TeCHeHINMM OOpa30M CBA- 
3aHO C ra30HaCbILeHHOcTbiO MOAseMuHbIx BOA (1). [IpH stom, ycoBua dopmMupo- 
| BaHHA Fa3OBbIX 3alexKeH 3aBHCAT OT B3ANMOOTHOWeHHA MexKLy TAKUM Mapame- 
-TpaMu, Kak JaBuJleHHe HacbIlleHHA (Py), WIacTOBOe aBsIeHHe BObI (P,) HM MacTo- 
Boe JaBeHve ras0Bolt 3anexu (P,). Tak, JIMMb IPH YCIOBHH MpeBbILWeHHA aBwe- 
HUA HacCbIlleHHA Hay N1aCTOBbIM JaBIeHHeM BOJbI (Py >> P,) B KaKOH-1u60 TOUKe 
MiacTa NIpOMCXOUT BbIeTeHHe rasoBoH (Pa3sbl HBCMyWae HaJIHYMA JIOBYLIKH BO3- 
HMKaeT ra30Boe MecTopoxyeHHe. HaoOopor, norpyxKenve paoua B pesybTaTe 
TEKTOHHYeECKHX TpOleccOB H CBA3aHHOe C 93THM MOrpy2XeHHem . peBbllenue 
IWacTOBOrO aBJIeHHA BOLI Hall WaBIeHHeM Tra30BOH 3amexH (P, > P,) upu- 
BOUT K pacTBOpeHvIo ra30BOH 3amexKH. Hakonell, BO3MOXKHbI YCIOBHA OTHO- 
CHT@IbHOFO PaBHOBeCHA M@XKY PaCCMOTPeHHbIMH MapaMeTpaMH, IIpH KOTOPbIxX 
P, = P, = Ps. 

3 nepeyucseHHbIxX TapaMeTpoB OObIUNHO HawMeHee H3YYeCHHbIM ABJIAeTCH 
P, — WaBleHuve HacCbIIeHHA BOZbI (HJIH YpyrocTb paCTBOPeHHbIX T[a3oB). 
Jlaxke cocTaB pacCTBOPeHHbIX Ta30B He Bcera H3BeCTeH, He roBOpA y2xKe OO UX 
AaBeHHu HacbiuleHHaA. B 9TOM CYIIeCTBeHHbIM HeOCTaTOK MeTOAMKM ruporeo- 
Joruyeckux uccneqoBanul. Mexyy TeM, Kak 3TO NOKa3aHO BbIlile, 3HaHHe JaB- 
JICHHA HACbIILeHHA UpPeSBbIYaHHO BaXKHO KaK JIA BbIACHeEHHA YCJIOBHH CbopMu- 
PpOBaHHA ra3sOBbIX 3a1e@xKeH, TaK U [WIA UX Pa3sBeAKH HW paspaoorKH. 

YuntTpipad w3m0%KenHOe, B MucTuTyTe MpMpoAHbIX Ta30B ObWIH MOCTABJeHbI 
HCCIEOBAHHA YTa3OHACBHIIeCHHOCTH MOJ3eMHbIX BOX TpOXYKTHBHbIX TOpH30H- 
Top CrapponmoubeKoli ra30HOCHOH mpoBHHuMH. B ocHOBy- MeTOqMKU U3y4e- 
HUA Ta3OHACHIINeCHHOCTH MOJ3eMHbIX BOX MONO*KeH OTOOP TyOMHHEIX mpoO 
BOJbI CMelMaJIbHbIMH MPOOOOTOOPHUKaMH C COXpaHeHHeM MvlacTOBoroO aBJeHHA. 
Ilpu stom npo6ooT6opHuK NosbIMaeT OLHOdasHy1O CHcTeMy — BOY, B koTopor 
ra3 momHocTbIO pacTrBopeH. Ilyrem cHHW2KeHHA AaBeHHA B IpOOOOTOOPHUKe OT 
MlacToBoro JO aTMocdepHoro O6MBaeMCaH BO3HHKHOBeHUA AByx(a3sHOH CH-_ 
cTeMbI: Boqa — ras. B JaibHeliwiem rasoBpad (basa NOJHOCTbIO OTAeIAeTCA OT 
BOJbI H NOMBepraetca usyyeunuto. MeroquKa oT6opa r1yOUHHbIX pod Cc NMocsmey- 
1OLMHM_ BbIeJIeHHeM PacCTBOPeHHOrO rasa MH ONpeseeHHeM ero OObeMa, MpHXoO- 
Jaueroca Ha | 1 macTOBOH BOLI, OCTaTOUHO NOApPOOHO paccMoTpeHa B pAe uccwle- 
hopanni Uncruryra. 3ecb MbI NepeyHCJIMM JIMIUb MapaMerTpbl, CYWleCTBeHHO BJIMA- 
lOllMe Ha pe3YJIbTaTbl HW3YYCHHA La3gOHaCbIIleHHOCTH IWIaCTOBBIX BOJl. K HuM 
oTHocaTca: 1) O6bem pacTBOpeHHOrO rasa NpH HOPMaJIbHbIX YCJOBHAX (760 mM 
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pt. cr., 0°). Cioqa BxOUT Kak CBOOOJHBIM a3, BbIJeICHHbIM H3 BOJbI, TAK H Tas, 
OCTAIOWIHHCA B PaCTBOPeCHHOM COCTOAHHH Mp aTMocdepHoM aBJIeHUH. 2) CocraBy 
raza. 3) IInacropaa temnepatypa. 4) Munepasmusalua MacToOBbIx Bo. 5) Jlaee} 
JI@CHHe HaCbINILeHHA. | 

PacueTbl ylpyroctH pacTBOpeHHbIX Ya30B MepBOHa¥aIbHO MPOHSBOAMJIHCB) 
Ha OCHOBe H3BeCTHbIX 3aKOHOB Teupu u JlanbToHa. OHako, YYHTbIBAA, YTO BesH- 
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Puc. 1. Hsmenenua o6meli ynpyrocru pacrBopenHbIX ra30B B BOMaX MaseOUeHORBIX 4 SOILCHOBBIXI 
OTJOXKCHHH. @ — CKBA2KHHbI, B KOTOPbIX OTOOPanbl ryOUHHbIe mpoOb pactBopenuoro rasa. Hagl 
yepTOH — HOMep CKBa2KHHbI, MOA yepToii — oouaa YUPYTOcTb PacTBOpeHHbIX ras0B; 6 — u30-!6 
JIMHHH yMpyrocteit pacTBOpeHHbIX Tras0B; 6 — mpefnoularaemble TeKTOHHYeCKHe Hap ylleHH A; 
2 — Ta30Bble MeCTOPOXKeHHA; O — 30HA PacMpocTpaHeHHsA MeTAHOBbIX BO; e€ — 30Ha pacmpo-ji 
CTPaHeHHA YIVICKHCJIbIX BO (IIPCHMYILCCTBEHHO); 2#¢ — 30Ha OMPeCHEHHbIX BOI C HYJICBLIMH 3Ha-ft 

YeHHAMH YIPyrocTeli pacTBOPeHHbIX Tra30B 


THI HaBJCHHA HaCbILICHHA H3YYaeMBIX MOASCMHbIX BOL,KaK MpaBHIO, MpeBbILato1 
40—50 ar., mpeqcraBusoch HeoOxo,UMEIM TOJIb3O0BaTbcA PesyIbTaTaMH 9Kce-% 
PHMCHTAJIbHbIX HCCJICHOBaHHH 3aBUCHMOCTH JaBJICHHA HaCbILeHHA OT OObeMEee 
rasoBol dasbl H Temmepatyps (*). Tlonpasku na MHHepasIH3allHio BOJbI, 0+! 


" 
f 
BbIUNAaIOULyIO BeMYHHY YIPyrOCTH PaCTBOPeHHBIX Ta30B, BHOCHHCh B COOT-} 
BeTCTBHM C ypaBHeHvem CeyeuoBa MH pesy/IbraTtamu uccenopanua M. P. Jlo3os-) 
ckoro (2). | 
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PesyubTaTbl NpOH3BeeHHbIX HCceqOBaHHA NpuBexeHbI B Ta6t. 1. Tam xe 
JaHbI yCcoBUA OTOOpa NpoO HW pA Apyrux cBezenun. B radu. | npuBesenbi WMWb 
HawOoJlee XapakTepHble JaHHble. OcHoBHOli (akTuyecKHli MaTepHa, MpescTaBueH- 
HbIM Pes ybTaTaMH UcceqoBaHUuA 300 rtyOHHHBIX mpo6 43 50 cKBaxKUH, 3a He- 
HMe€HHEM MECTA 3/[eCb He MOET ObITb NpHBeeH. Ilo ZaHubIM Tab. | mMocTpoeHb! 
CX€MbI HSMCHEHHA OOMLeH YIPyrocTH pacTBOPeHHbIX Fa30B B BOJaX HHKHeMaeore- 
HOBOrO HM XaJyMCKOrO TOpHsOHTOB (cM. pxe. |, 2). 

Ha ocHoBaHHH MOJYYeHHbIX MHOTOUNCIeCHHbIX (paKTOB MpescTaBAeTcA BO3- 
MOXKHbIM CJelaTb Ce YIOULHe BbIBOJDI. 

1. Bogbl HyvoxKHemameoreHoBoro HM XaJyYMCKOrO TOpH3OHTOB MO xapakrepy 
Pa3OHaCHINLCHHOCTH pe3sKO OTJMYaOTCA [pyr OT Apyra, uTO CBUeTebCTByeT O 
COBePIWIeHHO Pa3JIMYHbIX eCTCCTBCHHBbIX PexUMAX S9THX TOPH3OHTOB, Pa3s0OUleH- 
HbIX MexKy codorw. 

2. Ilo cocraBy pacTBOpeHHbIX ra30B BOJbI MaIeOreHOBbIX TOPH3OHTOB Hacbl- 
IeHbI MOUTH HCKJIOYUHTeIbHO YrvleBOOpOwaMu*, COepxkaHHe KOTOPbIX BapbH- 
pyer B mpegenax or 80 Jo 98%. B ocHOBHOM yrsleBOROpOsbIMpelcTaBsIeHbI MeTa- 
HOM. TsxKeJIbIX yrIeBOLOPOOB, Kak MpaBuso, He cBbIIte S—8 %u Upuy poveHb! OHM 
K HM2KHeMaJICOreHOBbIM BOJaM. B xajlyMCKOM FOpH30HTe TAXKEbIe YrIeEBOLOPOIHT, 
Kak IIpaBHJIO, HIM BOBCe OTCYTCTBYIOT JIM KOJIMYeCTBO HX He IMpeBblllaeT 
0,4—0,8%. Kpome yraeBoqopoqHbIxX ra30B OTMeYalOoTCA Tak»Ke a30T, aproH, 
reiuH MW yruekuclota (cM. TaO. 1). MuaHuMabHble colepxKaHua azora (B Mpe- 
henax 15%) xapakTepHbl Ja BOX XakymcKoro ropusouTa. B wuxKHenameoreHo- 
BbIX TOPH3OHTAX COJep2xXaHHA asOTa 3aMeTHO BbIllle (JO 8—20%). 

3. Bojbl maseoreHOBbIX FOPH3OHTOB, KaK MpaBHlO, OTMMUAaIOTCA BbICOKOH 
Ta3OHaCbILeHHOCTbwO, NocTHraromel NopaykKa 1—1,5 a ra3a** Ha | a naacToBoH 
BOJbI. OHakKO MexK]y HXKHEeMaeOreHOBbIM TOPH3OHTOM HM XalyMCKHM OTMe- 
WaeTCA CYLWIECTBEHHOe PasINUHe, 3aKTOUaIOMLeecA B TOM, YTO, BObI XAXYMCKOrO: 
TOPH30HTa MOBCe€MeCTHO HM MpeeIbHO HacCbILeHbl TasaMH, He3aBHCHMO OT 
MeCTONOJIOKeHHA Ta3O0BbIX 3ae*Kel. 

Jia HH2KHEelaeoreHOBbIX TOPH3OHTOB XapaKTepHO HeOHACHILeHHe YIv1eBo- 
opoyaMu (M0 OTHOWeHHIO K IWIaCTOBOMy j[aBJIeHHIO) H KpoMe TOrO K STOMY 
TOPpH30HTY UpHypOueHbI KaK 30HbI, B KOTOPbIX MOUTH MOJIHOCTbIO OTCYTCTBYIOT 
pacTBOpeHHble B BOJe ra3bi***, TaK H 30HbI, HaCbIIIleHHble rlaBHbIM OOpa30M yrvie- 
KHCIOTOH (cM. puc. 1). 

4. YmpyrocTb pacTBOpeHHbIX Ta30B BO MaJIeOreHOBbIX TOPH3OHTOB OTVIH- 
yaeTCA CJIEAYIOUIMMH OCOOeHHOCTAMH: 

a) J|na BO HMxKHEeMaeOreHOBbIX TOPH3OHTOB JlaBJICEHHe HaCbIIeHHA, Kak 
MpaBuJio, MeHbiIwe miacTOBoro JjaBIeHHA BOAbI (Py <Q Ps) UM JIHWb BONHM3H 
Pa3sOBbIX MeCTOPOXKAeHHH OHH MpHOmMxKaloTcH Apyrk Apyry (Py < Ps). 

6) Jlua Box XamyMckKoro ropH30HTa JaBeHHe HaCbILeHHA, Kak paBHJIO, 
PaBHO HIM HECKOJIbKO MpeBbllllaeT M1aCTOBOe AaBJICHHe BOI H aBJIeHHe ra3sOBblx 
gajiexkelt (Pu > Ps; Pa > Pr). 

5. B ycOBHAX HHKHeMasIeOreHOBbIX TOPH3OHTOB, Tle HMeeT MecTO oOOmLee 
HeJIOHACHILLeHHE MOA3EMHbIX BOX ra3saMH, (OPMHPOBaHHe LFaso0BblX MecTOPOX]e- 
HUH BO3MOXKHO JIMIUIb B Pe3yJIbTaTe MHTpallMu BOAbI M3 30H BbICOKMX MJIACTOBbIXx 
aBJleHHH B 3OHbI, re MacToBoe AaBeHHe HHKe aBJeHHA HAaCHIIILeHHA. 

J XAyMCKOrO TOPH30HTA, Pe BOAbI MOJIHOCTbIO HACHIILeHbI H arxKe Tepe- 
CbILL[eHbI PACTBOPeHHBIMH TasaMH, CPOPMHPOBaHHe Ta3OBbIX MeCTOPOXKAeHHH 3a- 
BUCHT HCKJIIOUHTEIbHO OT HaJIMYHA JIOBYWCK WIM MOJIOKUTeIbHbIX CTPYKTYP, 
CJIOMKCHHbIX MPOHHILAeMbIMH MOposamu (cM. pu. 2). 

6. Tasopple 3ae@xKH HWXKHeMaJICOreHOBbIX FOPH3OHTOB, CYA MO MpHBeeCHHbIM 
JaHHbIM, HaXOJATCA, PaBHbIM OOpa30M, B CTaHH pa3spyWleHHA, O 4eM CBH]e- 


* Mpli 3/ecb He paccmaTpuBaem pation KapKxa3cKux Muuepanpubix Box, pesko oTM4alouHi- 
CA MO COCTaBy PaCTBOPeHHBIX B BOse Fa30B aGCOJIOTHBIM NpeoOmaqaHveM YIJIeKHCJOTHI. 
** TIpu HOpMasbHbIxX ycOBuAX (760 mm pr. cr., 0°). 
*** Umeorca B BHLY TaKHe KOJINYeCTBA, KOTOPbIe He MOTYT ObITh H3B.1eUeHbI H3 MpOOooTOopHH - 
KOB (MeHee 30—40 cm? Ha | «1 BosbI). 
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‘T@IbCTBYeT OGUee HENOHACHINEHHE BO] PaCTBOPeHHbIMH Ta3aMH H HaJIMYHe 30H} 
MIPeCHbIX BOM, B KOTOPbIX NMOYTH MOJHOCTbIO OTCYTCTBYIOT PaCTBOPeHHIe Tasbl.| 
7. Ta3ospie 3aiexKH XalyMcKOroO TOpH30HTa HaXOJATCA B COCTOAHHH pocTa 


besonacnencxan' 


BA or 
Na sunck an Ge, 


a Ceneuneacuan 
<< ! 


aT 


Puc. 2. Vismenenua o6me yipyrocTH pacTBOpeHHbIX Ta30B B BOJax 
XaJLyYMCKOTO TFOPH30HTA. @ — CKBAXKWHbI, H3 KOTOPbIX OTOOPaHb! rlyOHHHbIe 
MpOObI BOLI H3 XajlyMcKoro ropusonTa. Hay wepToH — HOMep CKBaxKHHEI, 
nox veptot — o6imad yMpyrocTh pacTBOpeHHbIX TasoB (aT);.6 — H30NH- , 
Hu OOmeH yupyrocTH (aT); 6 — KOHTYPbI ra30BbIX MecTOpoxTeHHH 


‘O6 STOM yOeAMTeIbHO TOBOPAT *akTbI MpeBbIWIeHHA TaBeHUA HaCHIUNeHuA Hale 
MWIACTOBbIMA jla-JIecHHAMHM BOAbI H Fa3s0BblxX 3aexKel. : | 


Bcecoro3Hblt HaydHO-HCceOBATeJIbCKHH Tloctynuso 
HHCTUTYT MpHPOJHbIX rasoB - ' 2 VII 1957 


WHMTHMPOBAHHAA JIMTEPATYPA 
1B. HW. BepHagackuh, Mcropua npnporzueix Bog, 4. 1, 1933. 


2 
-ckH 4, Jtuccepranua, BHMIPH, JI., 1950. * O. L. Culberson, I. 
“Trans. AIMME, 192, 223 (1951). 
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Jlokuane Akaqemuu nayr CCCP 
1958. Tom 118, Ne 3 


MHHEPAJIOI‘H A 


3. B. BACHJIbEBA, M. A. JIMKAPEB u H. HW. OPFAHOBA 


O TIPHPOAHOM CYJIB®ATANATHTE 
(ITpedcmaeaeno aKkademuKkom H. B. Beaceom 29 VIII 1957) 


.. Ha noronutoppix Mécropoxenuax AmfaHa allaTuT ABJIAeTCA OTHOCHTEJIb- 
|HO PacipocTpaHeHHbIM MuHepasioM. B kKayecTBe MHHepasa-lIpHMecuH OH BCTpe- 
iyaeTCA B Pa3JIMUHbIX KPHCTaMMYeCKUX ClaHWax WM rHelicax, rpaHuTax Mu Mer- 
MaTHTaX WM MpefcTaBJleH OObIYHO MeJIKHMH HelpaBHJIbHbIMM 3epHaMM, paccesAH- 
HbIMM 10 BceH nNopose. Han6oslee 3HauNTeIbHbI€ CKOMICHHA allaTuTa CBASaHbI 
C MeTaCOMaTHYeCKHMH OOpas0BaHHAMHU, B YAaCTHOCTH C C*JIOTONMTOBbIMU 2%KHJIaMH 
M THe3aMU, 3aJlerarouluMH B AMOMCHAOBbIX WIM WINHHesIb-JHONCHROBEIX MOpo- 
fax. B Takux *Kuax MW PHesax anaTUT HaXOJMTCA B aCcOUMallMH c cboronuToM, 
AMOMNCHOM, KaJIbIMTOM, poroBoH OOMaHKOH (MapracHToM), CKalOoJIMTOM M pH- 
ypoueH COBMeCTHO C KaJIbILMTOM K WeHTPaJIbHbIM YaCTAM 9THX Tes; MHOra 
cpeqH JMONCHAOBbIX MoOpo BcTpeyaroTcA HeOoubWIHe (He Oomee 15—20 cm 
B [MaMeTpe) MOHOMHHepaJIbHble THE3a KPYMHOKPHCTaJJIMYeCKOTO, Pee MEJIKO- 
-3€PHHCTOrO allaTHTa, BeIMYHHA KPMCTaJIOB KOTOPOTO KONeONeTCA OT HECKOJIb- 
-KMX M¥MuJIMMeTpoB Jo 30—40 cm. M3 BksoueHHH B allaTHTe BCTpevaloTCA KaJib- 
/WHT, pexke bloronutT, HHOrga MesKOUeMIyHuaTHIM remaTut. I[Ber anatTuTa pa3- 
|JHUHBIM: 3eleHbIM, rouyOou, KpacHbiit. 

Heo6biuHbii M0 BHeILHeMy BUY HW APyruM CBOUMCTBaM anaTHT Obit OOHapy2xKeH 
Ha (POrONnHTOBOM MecTOpoxeHuu «HajylexKHOe», pacmosOxKeHHOM B BepXOBbe 
p. [Ipappii Kypyxr-Xoonxy (AafancKkuit pation). 3yecb B Kapbepe Ne | cpeyqu 
| AMONCHAOBEIX MOpo ObwiIo BcTpeyeHO HeOouIbIUIOe (fo 30—35 cM B AMamerTpe) 
| THeE3J0, CIOX%KeHHOe (PNOFOMUTOM, JMOMCHAOM, CKAaMOJIMTOM, KaJIbILMTOM HM alia- 
|turom. IJocmeqHuH mpesctaBsaeT co6oH MopucToe, HO3—peBaToe OOpa30BaHHe 
| 6eoro WBeTa, B OTJe@/IbHbIX MYCTOTKaX KOTOPOrO BUAHbI XOpowio OOpas0BaH- 
| HbIe KPHCTaJIMKM anaTuta AaMHoI 1—1,5 mM. 
| Tloq, Muxpockonom (pue. la) uw 9TH KpucTaJJIMKH, H BCA Macca Ip OHOM 

HHKOe IIpeACTaBJIAIOTCA OJHOPOMHbIM allaTHTOM, MeCTaMM JIMIb HeCKOJIbKO 
3amyTHeHHbIM. I[IpH CKpelleHHbIX HHKOJAX STOT allaTHT OKa3bIBaeTCA COCTOA- 
MM H3 arperaTa MeIKHX MpH3MaTHUeCKNX KPHCTa/JIOB C OUeHb XapaKTepHOH 
30HaIbHOM cTpyKTypot (puc. | 6). BHyTpeHHue wacTH KPHCTasIMKOB OOaLaroT 
O4eHb HH3KHM JBYMpesOMMeHHeM (MOUTH H3OTPONHbI); Hapy2XKHble YaCTH HMerIOT 
HOPMasIbHoe JIA amaTHTa JBynpeoMienve. HaOsmofaercaA cTpykTypa Mecou- 
| HbIX 4aCOB, YTO, MO-BAJMMOMY, CBU JeTeIbCTBYeT OO HMeBIUMX 3,eCb MeECTO BHYT- 
PpeHHUX HaTaxKeHuax. KoHTypbl 9THX BHYTPe€HHHX YUaCTKOB OObINHO ykKa3bi- 
BaloT Ha HaslMuve rpaHel MpH3Mbl, Oaso0nMHakoNJla HM JMNMpaMUJbl, HO OvepTa- 
/HHA Aep HECKOJIbKO CrviaxKeHbI, peOpa 3aMeTHO OKpyrsieHbl. HapyxKHble yacTu 
KaxKOrO KPHCTaJa racHyT OJHOBPeMeHHO Hi MIpHHalexkaT TEM CaMbIM OJHOMY 
KpucTaJluy alaTutTa, OKalMssarollemy (OOpactaroulemMy) BHYTpeHHee APO, HH 
*%Ke KaliMbl OOpa30BaHbl MHOFHMH KPHCTaJJIMKaMM allaTuTa, pa3sJIM4HO OPHeHTH- 
POBaHHbIMH, HO OObIYHO Ooulee UJIM MeHee MepneHAHKYJIAPHO K OYePTAaHHIO T0- 
| urH M30TpoMHoro Apa,— B TaKMX CJlyYaAX STM MOUTH H3OTPOTIHble Apa pH 
OJHOM HHKOJIe OKa3bIBaIOTCA 3aMYTHeCHHbIMH. 

Jipynpenomasiouuit amaTuT moMMMO KaliM MecTaMH oOOpasyeT O6ectbop- 
MeCHHDBIe BbIJeeCHHA, 3ANOHACT MPOMEXKYTKH Mex*KAy 3epHaMH M3OTPONHO"O alla- 
THTa WH HeCOMHeEHHO OOpa3oBasica nosfHee. [loka3aTenu MpesOMJeHHA allaTuta 
u3 sjlep wu KaliM onpeeseHbl Ha KYCOUKAaX, BbIJeeHHBIX M3 WMda: y Apa 


| 
| 
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N = 1,675 +0,003; y xKaiim No = 1,642 + 0,003, N. = 1,633 + 0,003;4 
N,— N. = 0,009. 
B umnde B Macce anaTHTa BCTpeyaloTCa Tak?Ke OTJeJIbHBIe BbIACeHUA 


KaJIbUATa, pewqtKue yellyHKH (buloromuta WU MewIKHe CMHMUHbIe 3ePpHa MOHOKJIHNH- 
HOTO JIHPpOKCeHa. 


YkKa3aHHble COOTHO- 


THTaMU NO3BOJI ALOT I 
CUHTATb, TO 3,eCb HMe- 
JO. MeCTO uacTHYHO 
3aMelleH ue OLHOFOana-i 
TUTa JpyruM, H MbI Ha-ff 
6roqaeM =—- HENOJIHYK fF 
mceBlomopdosy (napa) 
mMopdo3y) amaTHtTa Mc} 
alaTuTY Pa3JIHUHBIX Cy 
XHMMUECKOMY cocTaBy # 
T]poaHas1u3upoBartif 
3TH pa3HOBHHOCTH) 
alaTuTa OTJeJIbHO Hane 
He ylaocb, Tak Kak 
OTJCIMTb UX ‘pyr o% 
apyra He npelcTaBaA 
JIOCb BOSMOXKHBIM. 
Pentrenocrpyktyp{ 
Hb =aHalu3 (ae6ae¥ 
rpaMMa) lal Xapak 
TepHYIO JIA anaTuTa 
COBOKYMHOCTb JIMHMi fe 
CooTBeTCTBYIOILY1O (M4) 
KPHBbIM Xela) cocTa® 
MIpOMe@2KYTOUHOMY Mex G 
My KOHeuHBIMH F- 9p 
Cl-KoMNOHeHTaMH C Tal, 
pamerpamn a,= 9, 41). 
Cc, =6,86; c,/a,=0,7298 
Jise 1MHUM, OHaKOl 
OKa3auCb  JIMIUHMMIW 
(Ha MOBTOPHO BBITON} 
HABUIMXCA CHHMKax) If 


ls 
BaJIHWCbh JIA alaTHTow 
MO4OOHOrO KOMMOHeHE 
Ta C a, = 9,56; co=m 
= 6,77; Co/ay = 0,7088 

Puc. 1. Kaiima Cl — OH-anatuta (1) soxpyr Na-S-Cl-anatu- Kak Moka3bIBaeT Ta6.n\p 
Ta (2). d — Ip OAHOM HUKOWe (AQpO KpucTanma 3aMyTHeHO), 1, mp 9ToM (cHOBa mf 
6 —IIpH CKpeuleHHbIX HukoAX. 46 X KPUBbIM Xewsa) yaerh 


l 
CAH WU BCeM OCTAJIbHbIE 


JIMHHAM JeOaerpaMMbl MpHMcaTh WHAeKCbI, COOTBeETCTBYIOLIe BTOpOH cbazept 
OTOT pesybTAaT ONpPaBALIBaeT MpeANoNo*Kenne O HaMUMH B UITyde AByX anaTulp 
TOBbIX (a3, IIpH4¥eM Y BTOPOl MapaMeTp Q@ 3HAaYHTeIbHO OovbIle, YTO, KaK U3i 
BeCTHO, XapakTepHo jvia Cl-anaTuros. 

XUMMYECKHH aHaJIM3 USyYeHHOrO anaTuTa NpMBeLexH B Tab. 2. Ox oTparxaefi 
cocTaB J[BYX amlaTHTOBEIX (a3 M 3a BblyeTOM CaCOs orpeyaer o6mel dopmyaz il 
anaTuta. J[ia Hero XapakTepHo Hamnune S, oveBHHO M30MOpHO 3amerlaiol 
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me P, u Hamuune Na, 3amenjatomero Ca, uTO aeT BOSMOXKHOCTH MpeMNONOKUTS 
mpucyTcTBve 3yecb Na-S-anatuta. 

CymyectBopanne Na-S-anatuta (Na,Ca,S,O.,F,), B KOTOpom Becb P®* 3a- 
MemjeH S°*, 6bii0 WoKasaHo I]. Jimnom u P. Kaementom (4), KOTOPbIM y]asIOcb 
CMHHT€3HPOBaTb ero HarpeBaHvem cmecu 3Na2SO4 + 38CaSOa + CaFe mpn 800°. 
[lapamerpbI pelleTKH, yCTaHOBJIeHHbIe, Ha OCHOBaHHH JleOaerpaMMbl, OTBeYaIOT 
CNeLYIOUlMM BeJMYHHaM: dy = 9,49 A, c, = 6,87 A, Cof@y = 0,724; BEruuc- 
J@HHbIM yq. Bec = 2,81, pa3smeppl pemietkH Na-S-F-anatuta Tem caMbimM Ooubule, 
yem y oObluHOrO F-anatuta (a, = 9,37 A, cy) = 6,88 A, no Mememto). 

I]. Husom vu P. Kaemextom Obi TakxKe MOJYYeHbI MpOMexKYTOUHbIE WIeHbI 
Na,Ca,P4S,05,F, u NasCagP:S,Oo4F,, B KOTOPbIX TOJbKO uacTb P5* 3amemieHa 
S**. OkcnepuMeHTa/bHble paOoTb! Tex Ke ABLOPOB MOKasaJIM, YTO A STUX MpO- 


wn 


TaOmuna 1 


MexnJlocKocTHble paccTOsHHA Cesoro anaTHTa u3 MecTopoxKoeHHa «HazerxKHoe» 


4 |OcHoBHax dasal Bropoctenen. & |OcHopHas da3a| Bropoctenen. 

N I dy, A hyRoiyl, cbasa (hekoigle) N I do, A (Ay Ry ish) asa (heksiels) 

1 5 | 3,40 0002 17) 10 | 4,832 1233 2351 
12 6 3,43 1012 1330 18 3 1,810 2364 

5] 3 3.44 _ 19 1 1,780 1450 

ih 7 3,04 1230 20 3 4,750 |- 40; 3 7 

ois 4042 3033 

5 7 | 2,84 “ 1231 21 4 iy 1,746 0004 a 

6 6 2,82 1234 22 D 1,692 1014 0004 

mi). 40, |. 2,76 1422 1122 23 3 1,598 py 1124 
8 2 2,74 3030 24 2 4,497 4934 3032 
9 Ba ees 1123 1133 25} 6 4,491 2035 2242 
40 7 | 2,30 4939 3 Tose oe. | eee ; 1304 
: 3% 1232, 1340 |] 97 h 4,268 1344 

a Bee 2128 1340 2244 7 i ee ee Pose 

42 6 2,14 1341 29 2 1,208 

IY) 30 2 154 
13 5 2,03 4040 a 2 1435 es 
14 4 1,995 2023 Mi 39 5 47107 1016 
1,964 — 2023 
: = c,/a,=0,729 C2/a2=0, 708 

ey? |, 9%8 i 222 re a nea 
16 4 1,888 1342 1342 a,—9,41 a2—=9,56 


YcuIOBUA CbeMKH: 2KeslesHoe U3JlyyeHHe, AMameTp KaMepbl 57,9 MM, AMaMeTp Gopgeua 
0,6 um. 


M@XKYTOUHbIX WICHOB CysIb(baTanaTHTa BO3MOXKHO BBeECTH THAPOKCHJI-HOH, T. e. 
MOMYYHTb THaApoKcus-anatur NazCasP,S,O.4(OH), wu NayCagP: S,Oo4(OH2). 
Talo sam as 209 


XuMHYeCKHH cOCTaB anaTuTa U3 MecTOpoxZeHHA «HapexHoe» 


Cmecb ABYX anaTHTOB 


: Na-S-Cl-anatTur Cl-OH-anatTutT 
KOMNO- ds aTOMH. ATOMH. OTH. 3a Na,CaySgO2,Cle Carae.On (GI, OH; F)z 
HeHTbI Bec. % OTH. BblyeTomM CaCO, 
i 5442 — 07 
a e105, | uPanai la aaah i DIGG O COG! 326=6X54 5Ad2—=6 <9 
CO, 1,05 238 
CaO 53,20 9492 9254 217=4X<54 eee 9056—10><906 
SrO 0,20 19 19 9105959 
TR.O; cul. os 9589=10>% 
Na,O 0,98 316 316 316=6<53 
@) 0,79 877 877 878 
a 3°40 52 | 52 \ 1916—2><958 108=2)¢54 52 | 1703=2<904 
Cl 350 | 087 |) 987 4 879 J 
101,06 
=O) =(Cly 0,81 


CymMa 100,25 
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Tlonsirku xe 3ameHuTb F-noH Ha PHApooKcHI-HOH B 4YncTOM Na-S-amaTuTe} 
(NagCa,S¢Qo4F2), T. e. Homyunth NagCa,S¢O24(OH)2 He NpHBe/IH K 2KeJIaeMBIVG 
pesyuIbTaTaM, TaK KaK B yCJIOBMAX MpoBosuMoro oMbira (OOpaOoTKa BOAAHBIN 
napom pu 1100°) BeujecTBO MOHOCTbIO pa3saraJlOCb. 

Bpwio Takxe YCTaHOBJeHO, YTO B MOMHYIO MPOTHBONOMOXHOCTS alaTHrTy f) 
KoTopbiii HepacTBOpHM B Bose, HMMeeT MeCTO pa3pyllleHHe MOWeKYJIb}) 
Na,CasS,O24F2 mp JelcrBuu Ha Hee JlaxKe XOJIOMHOM BOLOH. ! 

Ec oOpaTutTbea Tellepb CHOBa K XHMHYeCCKOMY aHaJIM3y allaTHTa H3 MeCTO}; 
pork leHusd «HawexHoe», YUHTHIBAA ONTHYeCKHe HM PEHTTEHOCTPYKTYPHBIe Pes yuIb} 
TaTbI erO HcceMOBaHHA, a TaK2xKe 9KCMePUMeHTasIbuHbIe padoTH IT. TuHau P. Kuey 
MeHTa, TO aHHbIli amaTHT MOXKHO MpecCTaBUTb COCTOALIMM H3 AByx bas: Na-S} 
anaTuta MW alaTuTa oObl4HOro cocTaBa. OfHakO IPH 9TOM BOSHHKaeT BOTIPOC} 
uMeeM JIM Mb Jeo c uncTHIM S-amaTHTOM, T. e. KpaltHHM 41eHOM, rye Halles 
3aMmelleHa S, WIM 9TO MpoMexKyTOUHBIM ueH C YaCTHUHOH 3aMeHOH P, a TaKK Pl 
ABIACTCA JIM Mpeqnomaraempilit S-anaTut uuctsim S-OH-anaTuToM, 4HCTbIM S-Cl 
anaTuTomM usu S-Cl-OH-anatutom. f 

Jl1a paspelieHua MOCTaBJIeHHbIX BOMPOCOB HaMH Obl MpOdelaH CeLyIoulH! 
ombit: mockombKy Na-S-F-amaTuT pacTBOpyM B Boje, MbI NOMbITAIMCb H3 TOHKC| 
pacTepToro oOpa3ila BbIILeOUHT BOOM mpekmouaraemplii B Hem S-anaTuT. Bp 
UeadHBaHHe MpPOBOAMOCb B TeYeHHe Tpex THel, Mocule uero BpusbTpaTax Obie 
oOHapyxKeHbI cepa H XJIOp npH oTcyTcTBuu docdopa. Onbit noKasaJl, YTO Ha 
Ie1O BbINLeIOUHTbh BeCb S-amaTHT He MpeACTaBJIAeTCA BO3MOXKHBIM Jake Mp} 
JIMTebHOM HarpeBaHuu pacTBOpa MH TOHKOM HCTUPaHUH OOpasila; STO OObACHAeTR 
CA MO BCeH BepOATHOCTH TeM, UTO S-anaTHT, 3aKJIOUCHHbIM B Apax KPUCTaNO" 
OObIUHOrO allaTHTa, OKa3bIBaeTCA HeOCAraeMbIM JIA [elicTBHA Ha Hero BONO 

@MaxT oO6HapyxeHua S u Cl u orcytcTrBuve cboctopa roBopHT O TOM, TO 3yech 
JleHCTBUTesIbHO HaOsogaetca Na-S-anaTHT, B KOTOPOM Becb docdop Halles} 
3aMelleH cepow. I[pHHuMaa BO BHMMaHHe OMbITHbIe JaHHble JImHa u Kaemente 
uTO THPOKCHJI-MOH He MOxKeT ObITb BBeMeH B COCTaB KOHeyHOrO wena Na-<}l 
amaTuTa, Mbl lpefmoslaraeM, 4uTO 10 cBOeMy cocTaBy S-anaTHT, ABI AIOULMUC 
COCTaBHOH uacTbiO O6pa3sila M3 MecTopoxKgeHuA «HafexkHoe», mpekcraBlae 
co6oH Na-S-Cl-anatur u ero dbopmyma mMoxer 6piTh NagCa,S,O24Cle. Sta par 
HOBMJHOCTb anaTHTa JO CHX NOP B MpHpose He HaGOmOdaacb. Teoperuuecku 
cocTaB ee B mponeHtax: Na2O 26,22, CaO 23,72, SOs 50,80, Cl 7,50; Brrancaer 
HbIM yl. Bec = 2,93; MuHepa mouTH HsoTpoNHEI Ninay= 1,675 + 0,003; ay 4 
== 9,00, (Cas==10,1 15 NC hig == 0 los . 

IIpu nepecuere XHMuYeCKOrO aHau3a allaTHTa U3 MecTopoxsenusa «Haenfi 
Hoe» (cM. TAO. 2) HATPHH, cepa, YaCTb KaJIbILMA HM XJIOpa OTHeCeHbI K S-anaTutl 
cormacHo (popmyvie NagCa,S,O2sCle, Koroppiii, KaK 3TO BHAHO 3 MpHBOAMMO! 
aHaJIM3a, COCTaBJIAeT JIMWIb ~ 5% OT Bceli MaccbI anaTuTa. COOTHOMIeHHNA Mex 
OCTaJIbHBIMH KOMMOHEHTaMH OTBeYyaoT GopMyvwie CayPsOe2sCl,(OH, F),, T. | 
Mpyrou amaTuT, CwlaraioulMH WaHHblit OOpasell, ABJIAeTCA MOMMHUPYIOUMM 
npegctapsenx Cl — OH-anatutom, B KOTOpoM orHomenne Cl : (OH + F) = F 
BpluceHHbI ylebubil Bec ero 3,16; Nownay=1,642 +0,003, Nowa = 1,633-8 
+= 0,003, No—N. = 0,009; a, = 9,41) Cy == 6,80, c/a) 3105720: 

Takum o6pa3oM, Ha OcHOBe MpoBexeHHOrO U3y4eHUA amaTHTa U3 MecTOpO? 
enna «HafexkHoe> MOXKHO C HECOMHEHHOCTHIO FOBOPHTh O HasIMUHH B OMHOM WITyG 
JBYX AMaTHTOB B TeCHBIX B3AHMOOTHOUICHHAX; OObIUHBIM alaTHT 3)ecb, B 
MMO, OOpasyeT HenNOJIHy!O ceBomMophosy (mapamopdosy) no Gomee panuenfi 
cybPaTHOMy alaTuTy, OKasaBIeMycaA BBY ero pacTBOpHMOCTH HeycrToi4y 


BbIM B YCJIOBHAX MeTaCOMAaTO3a HW COXPaBHHBINMMCA JIMIIb B AMNpax Kp 
CTaJIJIOB. 


Mucrutyt reomoruv pyAHbIX MecTopoxkeHuit, Ilocrynuao 
Merporpapuu, MHHepawornu Mu reoxuMuHn 28 VIII 1957 
Akayemun wayk CCCP 


UHMTHPOBAHHAS JIUTEPATYPA 


‘*P. Dihn, R. Klement, Zs. Elektrochem., 48, Ne 6, 331 (1942). 
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Aornaygo Akagemun nayrx CCCP 
1958. Tom 118, Ni 3 


IAJEOHTOJIOVH f 


A. JI. CJIKOCAPEBA 


‘O KASAHCKHX CNUPH®EPAX 
(II pedcmaeazexo akademuxom J. B. Haauexunoim 16 1X 1957) 


@MayHa KasaHcKoro sapyca Pycckol nuaTpopMbI Obiia eTaibHO u3yyueHa 
|A. B. Heyaeppim (*). B ero monorpadun 1894 r. onvcaHo oKono 250 BuyoB 6ec- 
| MOSBOHOUHBIX H3 BepXHelMepMCKHX OTMOKeHuH Poccuu; G6OAbUIMHCTBO U3 HUX 
|IpHypoueHo K KasaHcKomy sipycy. B 1911 r. Tem xe aBTropom (°) Obl OTZemb- 
}HO ONMCaHbl OpaxvOnObl BEPXHENePMCKUX OTOXReHHM BOCTOKa MH ceBepa EB- 
ponetickon Poccun. 

OcoOeHHO OOWJIbHLIMA MWIeuYeHOrHMH B HWXKHEKA3AaHCKUX OTJOXKCHHAX AB- 
‘isroTca cmupudepbl, oTHOCAUIMeca kK Mopcem. Licharewiinae. Sro nogcemeii- 
'CTBO OFpaHH¥eHO B CBO€M BepTHKaJIbHOM pacnpocTpaHeHHH HH2KHeKa3aHCKUM 
moxpapycom. H. H. Mopwi (’,%), Hapuiu po6Hyro crpaTurpaduyeckyio cxemy 
|Ka3aHCKHX OTOKeHUH Bouro-Y palbcKoOH OO. HU pa3seMBIUMH HWKHeKa3saHCkHli 
‘MObapyc Ha OaliryraHcKue, KaMbIWWIMHCKHe HW OapOallMHcKHe CON, NPHBOAUT 
‘@ KayecTBe OCHOBHOTO (payHHCTHYeCKOrO pa3sJIMUHA NMepBbIX ABYX TOPH3OHTOB 
pa3IM4HbIM BUAOBOH coctaB cnupHudepos. JInuib HeMHOTMe H3 OMMCaHHbIX JIM- 
/XapeBunH (TObKO 3—4 Busa) BcTpeuatioTcA B OOJIbIOM UNCIe. OcTaubHble OU€Hb 
| peMkH W MOryT ObITb COOpaHb! B OTEJIbHbIX MeECTOHAXOXKMeEHHAX B KOJIMYECTBE 
|TOJbKO HeCKOJIbKMX 9IK3eMIMIApOB. OnpegzeseHnue BUOB y JIMXapeBHHH 3a- 
TPYHHUTeIbHO, TaK Kak BCe€ OHH OYe€Hb CXOJHbI MeExKTY coOo1w UH HepeyKo 
JOTMMUAIOTCA pyr OT Apyra TObKO MO OYeHb HE3HAUHTEJIbHbIM Mopdosoruyec- 
KMM IIpH3HaKaM, K TOMY 2Ke BeCbMa H3MCHUHBbIM. OTO aslo OCHOBaHHe psAyy 
apropos (°,'°) BbicKa3bIBaTbCA 3a WeslecooOpasHocTbh OObeHHEHHA HEKOTOPBIX 
| BAJOB. 

Vsyyenve mpefctaputejeH nogcem. Licharewiinae u3 BomxcKo-Kamckoro 
paloHa pa3BHTHA Ka3aHCKUX OTIOKeHHH (pp. Bomra, Cok wu Kama) u Cepep- 
Horo Kpaa (pp. [InHera u Kysioh) ycraHoBuuio, 4uro HanOo/lee MOKAa3aTeJIbHbIMK 
yepTaMH IPH OMnpesesieHHH BUAOB ABJIAIOTCA (OPMa PaKOBHHb!, POpMa HM BbICO- 
Ta ape w O“epTaHuA cHHyca. Takuve OCcOOeHHOCTH, Kak IIPHCyTCTBHe yllexK, CTe- 
| Me€Hb 3aPHYTOCTH MaKYIIKH HW *opMa JebTHPHA, MpeTepMeBaoT CTOIb 3Haun- 
TeJIbHbI€ H3MCHCHHA B lIpefeswax Bula, YTO HE MOLYT CYT OCHOBOH IA ero 
XapaKTepHCTHKH; B TO Ke BPeMA TaKHe IPH3HaKH, Kak (OPMa MaKYUIKM Opyoul- 
HOM CTBOPKH M XapakTep MaKPOCKYVJIbITYPbl, BECbMa NOCTOAHHBI B Mpesesax 
pofla u mo sTOM MpMuNHe TakxKe He MPHFOJH! AVIA XapakTepHCTHKH Bua. CpaB- 
HeHve C KAM@CHHOYTOJIbHBIMM CMpHdepaMuH MOKa3asl0, 4YTO 3HAYHMOCTb 3THX 
MpH3HaKOB B pa3HbIX CeMelcTBaXx H JaxKe MofcemeicTBax cnupudepus pasiny- 
Ha. Tak, JIA HEKOTOPHIX KAMCHHOYIOJIbHbIX BUOB (OpMa yllleK HM XapakTep Ma- 
| KPOCKYJbNTYPbI B CHHYCe ABJIAIOTCA BHJOBbIMM NIPH3HakaMu. 

Jlid OTLeENbHBIX pooB nogcem. Licharewiinae nocTosHeH OOM NaH BHYT- 
peHHero CTpOeHHA: MpHCyTCTBHe WIM OTCYTCTBHe TaKHX 9JIeEMeHTOB, Kak 
JeMbTHpHabHaA MWiacTHHa, CeNTabHble BaMKH, CTeleHb pasBUTHA 3yOHbIX 
WwiacTHH MW Ux cTpoeHue. Ho dopMa 3THX SJIEMeHTOB 3aBUCHT OT CTeMeHH BTOPHy- 
HOFO YTOJUCHUA PAaKOBMHbI, KOTOPble yBeMYMBAIOTCA C BO3PaCTOM OCOOH, H, 
CNeLOBATeIbHO, pasJIHUHaA Y PaSHOBO3PAaCTHBIX 9K3EMIMIAPOB OAHOFO HW TOTO xe 
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Bua. [lomimMo 3TOrO OTMedaeTCA 3HAUHTeIbHaA MHAMBUAyalbHaA M3MeH4MBOCTEY 
XapakTepa H opMbl BTOpHYuHOrO yTOJIULeHHA. ; 

B mogcem. Licharewiinae u3 Ka3aHCKMX OTJIOXKeHHM ONMCaHbI WBa pofa-hy 
Licharewia Einor, onucanupii O. JI. QaHopomM Kak Noxpos posta Spirifer,j] 
B 1939 r. (°), wu Permospirifer Kulikov, onucanHpilt M. B. KyaukoBbiM Kaki 
MOLpoR Toro xe posa B 1950 r. (”). ITH posbl peskO pasM4alOTCA MO BHYTPeHHeMy Is 
CTPOCHHIO, MaBHbIM O6pasom CTeMeHbio pa3sBHTOCTH 3YOHbIX MlacCTHH HW Xapak- 
TepoM MakyilieuHoro 3anouiHeHusd. [Ip usy4eHuH BULOB STHX POAOB OKAa3aJOCb jf 
YTO MOXKHO CUHTATb CAMOCTOATEJIbHbIMM Take BUAbI, Kak Licharewla rugulate 
(Kut.), L. stuckenbergi (Netsch.), L. latiareata (Netsch.), L. grewingki 
(Netsch.), L. schrenki (Keyserl.), L. krasnogorskensis Kulik., Permosp iriferyi 
keyserlingi (Netsch.) u P. netschajewi Kulik. Bug Spirifer sokensis Netsch: 
BKJOUCH MHOIO B CHHOHMMUKy L. rugulata, Sp. lahuseni — B CHHOHMMUKYs 
L. stuckenbergi, Sp. planus —. L. latiareata. Wmeroumica B Moem pacnops 
*KCHHM OJMH SK3eMMIAp (KOTOPHIM MoxeT ObITh OMpefeed Kak Spiriler acutif 
apicalis Netsch. u S. kulojensis (Netsch.) He mMo3BomHeT pelMTb BoMpoc 00 MXP 
CaMOCTOATEJIbBHOCTH. SOTO %Ke OTHOCHTCA WH K MHOTOUMCJICHHbIM HOBbIM BHaM, 
ynomayytpim M, B. Kyaukosnm (') 13 ApxanrembcKon 06.1. MMerollaaca B MOeN 
PpacnopAxXeHHU KOJWICKIMA U3 3TAX MeCT JOCTaTOUHO MOHaA, H B HeH MOryif 
OTCYTCTBOBATb JIMIlb HEMHOrHe pelKNe BUAbI c CeBepa. Bo3MOxKHO, 4YTO HeKO-} 
TOpble H3 BOB, BbiqeeHHbIX M. B. KynkoBbim, MOrIM Obl ObITb NepeBese- 
Hbl B Ooujlee HU3KHe TaKCOHOMMYeCKHe KaTerOpuHi WJIH OObACHeHbI HHIMBA-E 
yaJIbHOM HW3MeHYMBOCTHIO. OHaKO HEBO3MOXKHOCTh CPaBHHTb HMeHOULHHCA Ef 
MOeM pacnopsKeHHH MaTepvas c TakoBbimM M. B. KysuKxospa * He nosBouAe 
ClelaTb OKOHYATEJIbHbIe BbIBOHI. 

HanOoubulee BHAMAaHHe Mp U3YYeHHN Ka3aHCKUX cnupudepos Oblio yrene 
HO UX H3MeHYMBOCTH. OTO H3yYeHHe MPOBOAMMOCh He TOKO MO OTAeJIbHbIM BH- 
aM, HO HW MO MeCTOHaXOMKMeHHAM. OTO MaeT BO3MOXKHOCTH MOAOMTH OM KEL 
K H3yY4eHHi0 BUa B NONMYJIAWMM, a He MO OTAebHbIM OCOOAM, He CBA3AHHbIM C M@-§ 
cTrooOuTaHvem. TouIbKO TaKHM MYTEM BO3MO2KHO BbIABJIeHHe HE TOJIbKO MHOFOOO-p 
pa3vA M3MeHUMBOCTH, HO HM ero mpHunH. Jia sTOoro HeOOxOqHMO U3y4eHnHe 
ocayka ** uw conyTcTBy1olleH (ayHbl, XapaKTepHbIxX JIA JaHHOrO MeCTOHaXxOxK- 
WeHUs. 

Bce MecToHaxoxKeHHa, H3yyeHHbIe Hamu B BowKcKo-Kamckom paiioue, pac-§ 
MOJIOXKeHBI, CoriacHo AaHHbimM H. H. Mopuia (°), B WeHTpasibHOH uacTH paHHe-fi 
Ka3aHCKOro OacceliHa M HaXOJMJINCb B YCIOBHAX HanOoJlee HOPMa/IbHOTO MOp- 
ckoro pexkuMa. Pog Licharewia mpemcTtaBseH 3ecb HeCKOJbKMMH (*) BuaMH, 
Pa3IM4a;OULHMHCA KOJIMYeCTBEHHO HM MMe@IOULHMH HeCKOJIbKO pa3JIH4Hy1O BO3- 
pactHyio mpuypoyenHocts. L. rugulata Berpeyaetca Bo Bcex damwuax (MCKJIO- 
yeHue MpekcraBssder (auuA JIMHTYOBLIX TIMH) HM MpOXoqUT yepes BCe cON 
HM KHeKa3aHCKUX OTOMKeHUM. OHAKO H3MCHYMBOCT CFO MO2KET ObITb B Pa3HBbIX 
MeCTaX Pa3JIM4HOM, YTO, KAK HAMH BbIACHeHO, CBA3AaHO B OCHOBHOM C H3MeHeHHeM 
comeHocTu. Ilo Mepe yBeM4eHHA OTKOHCHHA COJICHOCTH OT HOPMasbHOH Mop- 
CKOM H3MCHYMBOCTb HECKOMbKO BO3pacTaet. HekoTopple Mopdouiormyeckue pa3- 
AMMA OblIM OOHapyxenb y L. rugulata 13 MecToHaxoxeHul, xapaKTepusyro- 
ULAXCA OAMHAKOBOM COJIeEHOCTHIO, HO pasJIM4HbIMM TPpyHTaMM HM pa3sHoH NOABH*K-{ 
HocTbio BoAbI. Tax, L. rugulata u3 I] snementa OafiryraHcKux coes c p. Ka= 
MBILJIbI HMeIOT OO/I€e CHJIbHO PaSBUTOe MOZOMEBU AHO YTOJIULEHHe Ha ebTUpHA, | 
¥eM MpeNcTaBHTeH TOTO »%Xe BUa U3 TOrO *e SlemeHTa c p. Leumoyr (c. Ulyry- 
poso). [loaBuxKHOocTb BOA B MOCeqHeM Cly4ae Oblua (O YeEM MOXKHO CYAUTb Ha} 
OCHOBaHHM aHasIW3a 3aXOPOHeHHA UM MO JIMTOMOFH4YeCKUM JaHHbIM) BBIUIe, A 60- 
JIee MOULHOe PasBUTHe HOKKA CMOCcoocTBOBAaO Gosmee MPOUHOMY MpUKpenweHnuno. | 
Buy L. stuckenbergi oweHb pemoK B Bepxax GaliryraHcKHXx CmoeB u O6uneH 
B CpeqveH 4YaCTH KaMBIWIIMHCKUX coeB, L. latiareata ormMeyeHa HaMU JHUb Wa | 
KaMDBIUVIMHCKUX ClOeB, MpHueM ee Oosbiwe BCero B (hallMH KOCOCMOMCTHIX Mec- 


{ 


* Koaaexuuu M. E. Enemcxoro, kotopuie M. B. Kyaukop u3yuan, K ComaeHHIO yTpauenst. | 
Ony6aMkopanHbix onucanuit ux c H306paxKeHHAMM TakiKe Hert. 
** JIMTonorMio HHKHeKasaHCKUX OTMOKeHU usyuana A. HW. Ocunopa. 
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GaHUKOB; e(MHMYHbIC SK3CMIVIAPbl HMeIOTCA B H3BeCTHAKAX UH aJIeEBPOJIMTAaX. 
Takum o6pa3om, B Bowxcko-KamcKkom palioHe HanGoulee WMpoKO pacnpoctpa- 
HeHbI B OaliryraHckux coax Licharewia rugulata, a B KaMbllwwMHCKux — Li- 
charewia stuckenbergi u L. latiareata. 

B CespepHoM Kpae Wid aHamorop OaliryraHckux cloeB xapakTepHO oOusMe 
mpelctasutreseH pola Permospirifer, koTropbili BbILIe MO paspesy HaMu Halijex 
we Obi. Jat aHaloroB KaMbILUIMHCKHX C10eB 3\eCb XapakTepHa pewKaAd BCTPe- 
YaeMOcTb cnupHdeposw us noycem. Licharewiinae, HavOomee uacTbl mpescTaBu- 
TeH pola Blasispirifer. 

TakuM OOpa3oM, He TOJIbKO Kav¥eCTBeHHOe, HO H KOJIMYeCTBEHHOe COOTHO- 
IeHve cnupHdeposB 3fecb HHOe, a HMeHHO L. rugulata u L. stuckenbergi oueHb 
peAKU, IpHueM SK3eEMMVIAPbI NOceMHero, COOpaHHble B HHYKHEM WaCTH Ka3aHCKUX 
OTMOKeHHH (aHanorax OalityraHCKHX cyI0eB), HMerwoT HeKOTOpble. cCBOeOOpa3Hble 
YepTbl CTPOeCHHA, BHeWIHe HeECKOJbKO COM Karollue 3TOT BUA c Permospiriler 
keyserlingi. Sro BbipaxkaeTcd B YMCHbINeHHM BeJIMUMHbI MaKYIUKM, MOUTH Mep- 
MCHJHKYAPHOM pacrOJIOx*KeHuH ape MO OTHOUIeHHIO K MIOCKOCTH, pa3jeJsAto- 
mle CTBOPKH MH B HeEKOTOPbIX APyrvX MeIKHX OTMHYMAX. Bugs L. schrenki 
v L. latiareata pcrpeuaioTca 3fecb B OO/bUIeM KOMMUECTBE, UeM Ha yore, OCcObeH- 
HO nepBpii Bug. TloapasotTca HoBble BusbI — L. grewingki, L. krasnogors- 
kensis, HO Bce OHH B OOuleM HemHOrouNceHHbI. Pom Permospiriler npeg- 
cTaBseH WByM Buyamu: P. keyserlingi u P. netschajewi; P. keyserlingi kak 6pI 
3ameilaeT L. rugulata, o6pa3ya ocHOBHOM cdboH B HM2KHeli YacTH pa3spesa. 

M3 yueHuve KommMIeKCOB (opM B Bow2KcKo-KamMcKoM paloue, B KOTOpble BXOMMIIU 
Bub! posa Licharewia, noka3a0, uro HaHOomee OoraTble U3 HUX CYULeCTBOBAJIH 
BO BpemMa OOpasoBaHHna III snemeHtosB Wuka, mo H. H. Mopwy orBeyaBuinx 
MOMe€HTaM HavOo/IblWeH TpaHcrpeccHH M XOpollel CBA3M C OTKPbITbIM MOpeM. 
Han6osee xapakTepHo IInd 9THX KOMMJIEKCOB MpucyTcTBHe TaKHX (hOpM, Kak 
Productus hemisphaerium Kut., Aulosteges horrescens (Netsch.), KopasJ0B 
MW HHOra HayTHAM. OTH KOMMIEKCHI CeIMJINCb Ha Pa3sJIMUHbIX TPyHTax, NpH4yem 
HavOoulee OarOmpHATHbIMM ObIIM MOTHbIe pAaKOBHHHO-eTPUTHYeCKHEe PpYHTbl 
 Mpumecbio KapOouaTHOrO Mla, pexke Take Ke OoraThie KOMIVICKCb! ObWIH CBA- 
B8aHbI C OTJIOXKCHHAMM TOHKHX JOJIOMATOBO-H3BECTKOBEIX OCaQKOB. I[lOABHxKHOCTb 
BOJbI B 9THX MeCTaX ObIIa, MO-BHAHMOMY, 3HaYMTebHOH, YTO OOYCJIOB/IMBAIO 
XOPOUIyio adpalwio UM NocTynmeHHe JocTaToUHOrO KO/IMYeCTBa NMUH. B cBxa3H 
€ 3THM MOCeeHHA B WeHTPasIbHOH 30He€ MOPA, MO-BHAMMOMY, ObIWIM OCOOeHHO 
TYCTbIMM: HMCHHO B 9TOH 30HeE y CNHpHdepHA OTMeYeHO 3HaYHTeIbHOe KOVIMYe- 
CTBO PaKOBHH, HeMpaBHJIbHO Pa3BUTbIX H3-3a TeCHOTHI MOceeHHi. 

B Te oTpe3Ku BpeMeHH, Korfa OacceHH MMeJI HeECKOJIbKO MeHbIINe pasMepbl 
Wu Ooee 3aTPpyHeHHYIO CBA3b C OTKPbITbIM Mopem (II u IV 9demMeHTHI WHKJa), 
NepeucJIeHHble BbILe HanOosee CTeHOraJIMHHble SJIEMeHTHI (PayHbl MCuesaJM. 
Takue Ke cbopmpr, Kak Licharewia, HepeqKO CTaHOBHJIMCb MeKOpOcJIbIMH. Tak 
Kak Me€JIKOPOCJIOCTh CBOHCTBEHHA OCOOAM, OOMTABLUMM H Ha MATKOM HJIMCTOM HM 
I'JIMHUCTO-aJIeEBPUTOBOM TpyHTe HM Ha PaKOBHHHO-JeTPpHTHYeCKOM HM MeCuaHOM 
TpyHTax, OHA, OYeBUAHO, Oblla CBA3aHAa C COJIEBbIM PeXKHMOM, OTKJIOHABLUMMCA 
OT HOPMaJIbHOrO MopcKOro. 

Han6onee wiMpokoe B MpocTpaHcTBe HM BO BpeMeHH pacmpocrpaHeHue Bsa 
Licharewia rugulata (Kut.) qaeT ocHOBaHHe MPHHATh ero 3a HCXOJHbI MpH OOpa- 
30BaHHM Ka3aHCKHX cnupHdepos. OH JaJI Hayao, C OHO CTOPOHbI, OCTAJIbHbIM 
Bugam poga Licharewia, ac pyro — Bugam poga Permospiriler. 

; Tloerynun0 
0 IX 1957 
WHUTHPOBAHHAA JIMTEPATYPA 
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Jloknaygn Axkayemun nayx CCCP 
1958. Tom 118, Ne 3 


WM. A. AJIOB 


BJIMASHWE KOPTH30HA HA JH®PEPEHUMPOBKY KJIETOK 
(ITpedcmaeaeno axademuxom JI. A. Op6eau 23 IV 1957) 


Pa3MuHbIe MUKpOcpu3sHOsOrMYuecKHe Mpollecchl B OPraHH3Me HaxOJATCA MOM 
KOHTpOJIeM Helipo-ryMopaJIbHon peryssawun. B nocmeqHue rob! HayaTO u3y4ey 
HMe perysAUMH MpoleccoB JeseHuA, (barouwTO3a, HaKOMeHHA MW ABUXKeHUA 
KJI€ETOK, HO, M0-BHAMMOMY, HM pyre o6uleOuosormueckne MpoleccbI— ucdhep en: 
WMpOBKa HM pocT kMeTKH — Tak?Ke NoOABepraioTrcsx KOHTpOJO HW peryiawun. Pane 
HaOOJeHHH Hal, WeseHHeM KJICETOK NO3SBOJIMJ MpeANOOXRUTS, UTO B Pery ALAM 
TuddepeHuMpOBKH KJIETOK B OPpravH3Me BaxKHY10 POJb JO2KeH UpaTb FOPMOHH 
KOpbI HaoueuwHka — KOPTH3OH. } 

O6beKTOM HCCIeOBaHHA CYKHIH PuOpoOMacTh! NOAKORKHON COeMMHUTeMb-h 
Hol TKaHH. Kak u3BecTHO, B CO€MMHUTeEIbHOM TKAHH HeMpepbIBHO MpOHCXOMATE 
mpomecchl WuddepeniMposku KeToK (* °). Monogpie, HaumMeHee Zuddepenun- 
poBaHHble (uOpoOONacThI UMeIOT UMCTO SHAOMNAasMaTHyeckoe cTpoeHue. Ilo mepe 
pa3sBHTHA OHH MpuoOperawT OTUeTIMBYIO AHMIasMaTHYeCcKy1O CTPYKTYpy C XO 
pollo pasBuToH aKTONAa3smon. JLuddepenunpoBKa PuOpoOsacTOB CBA3aHAa C O6-— 
pa30BaHHeM OCHOBHOPO BellecTBa, KOTOPOe BO3HHKAaeT B Mpollecce Nepexoya 9H-& 
onsa3Mbl B 9KTOMMIA3My (“). OkToNNasMaTHuecKHH Mmpolecc, CBA3AHHbI c NO 
CTeNCHHbIM PaCXOJOBaHHeM SKTOMMA3MbI, 3aBeplaeTcA OOpasoBaHHeM «aTpO-§ 
(HUHIX» PuOpoOacTOB, KOTOPble NocTemeHHO MereHepupytor. 

OnbITbI MbI IIpOBOAHIH Ha OesIbIX MbIllax B BO3pacTe 2,5 mec. JK UBOTHBIME 
NO KOKY UI MHTPanepUTOHeAaIbHO BBOAMJIM KOPTH30H B ose 2,5 Mr Ha HHb-fh 
exumto. B I rpynne onbiroB COeqHHUTebHYIO TKaHb McceqoBaiu uepes 8 nie 
24 uaca mocyie OMHOKpaTHoH HAbDeKWMH. Bo II rpynne onbITOB KOPTH30H BBOAMIN 
B TeyeHHve 2 CYTOK M MaTepHal uccieqoBanu uepes 24 yaca. B III rpynne onprgl 
TOB Oewble MBI NosyuaH B TeyeHHe 3 cyTOK 5 HHbeKUMH KOpTH3OHA (3aG6OH; 
yepes 4 yaca, 2 u 6 cyToK nocwle NocueqHell HHbeKIMH). KOHTPOJIbHbIe RUBOTHBIE 
(oqHOrO MoMeTa) COfepxKaHMCb B UACHTHUHLIX YCOBUAX HU NMOyyasH COOTBeT-# 
cTBytolllee KOM4eCTBO (PU3SHONOrMYecKOrO pacTBopa. TloAKOxaKHY1IO COCAHHUTEIb-; 
HY!0 TKaHb KOHTPOJIbHBIX HW OMBITHBIX MBIIMIeH HCCEOBaIM Bas OT MecTa HHB- 
eKUMH B OXHOH M TO %e OOMacTH. OuOpoGbacTb U3yyaIM Ha MeHuaTHIX mpe+ 
MapaTax, OKpalleHHbIX %KeJe3HOreMaTOKCHJIMHOBbIM JIakKOM 0 SicpouHy. Os-& 
HOBPeMCHHO OMpeeAM MpOMeHTHOe COOTHOMICHHE PasJIMUHBIX KeTOK (nOy- 
cueTom 500 kuleTok) *. Takue pacueTsl, WIMpOKO pacmpocTpaHeHHble npw u3yue 
HHH COCIMHHTeIbHOH TKaHM, MOPYT MMETb JIMLIb OPHEHTHPOBOUHBI xXapaKkTep,¢ 
TaK Kak pa3JIMUHbIe (OPM! K/eETOK COCAMHUTEMbHOM TKAHH pacmpeseseHubl OUCHBE 
HepaBHOMepHo. I 

DuOpoOnacTbl COeAMHUTebHOH TKAHH MOObIX MblIUeli BecbMa pa3HOO6- hk 
pasHbI 10 dopme. CpeaH HUX BCTPeyaloTcsH MacTHHYATbIe, BepeTeHOooOpasHble U 
OTpOcuaTble KIETKH, CHAOXKEHHbIC OTPOCTKAMH PasHOl BeMYMHBI U PopMEl. OTe 
KJI€TKM HEOHOPOAHE! NO CTeneHH udpepeHuMpOBKU H MOryT ObITh NOApasye-yh 
Ne€Hbl Ha TPH OCHOBHbIe Tpylmbl: a) MOHONMasMaTHYeCKHe (9HJONNasMaTHUe- | 
cKHe, 6) MunasmaTuueckue du6pobsactTbl co ca6o pasBuTOl 9KTONNAa3Mol } 


* B cBxa3u C CaMOCTOSTEbHDIM 3HAuCHHeM H3MeHeHH TYUHBIX KeTOK (°) nocreqHHe mpH | 
Toycuete He YUMTbIBaJIMCb. 
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B) (UOpOOacTbI Cc XOpOWO pasBUTO skTONMAsMaTHYeCKOH 30HOL. Monogpie 
AonlasMaTHyueckve PuopoOwacTH! (puc. | a) npexcTaBseHbI OTPOCUaTHIMA HIM 
pocoOpasHbIMH BepeTeHOOOpasHbIMH KJIETKaMM, HANOMHHAIOULMMH KaMOua/bHbIe 
[€MEHTHI aBEHTHUMM KalWIApOB. OHM BCTPeyalOTCA JIMIIb B HEOOIbIIOM KO- 
i yectBe (4—6%). I1peo6magaiouel dopmot Keto (35—45%) aBasiorca nH- 
flasMaTHueckne (buOpoOsacTbl co ca6o pa3sBuTO skTOMNAasMOH (puc. | 6, 6). 
HECKOJIKO perke (11—22%) serpeyaiores :u6po6sacrsl, oTueTIMBO WHdcbepex- 
MPOBAHHbIe Ha SHIO- M SKTONMA3sMy. SuonsasMa TakUX KJeTOK UMeeT 3ep- 
MACTY!O CTPyYKTYpy, MHTeCHCMBHO KPpacHTCA UM COMep%KHT MeJIKHE BakYyOuJIH. 
| ToMOreHHOK MpospayHol SKTOMMIa3Me BCTPeyaloTCA WHOra HeOoOMbLUINe oT- 
PCTUA, KOJMUECTBO HM Pa3MeEPbI KOTOPHIX Y MOJIOAIX MbILeH HEBEIMKM. SKTO- 
Wla3MaTHYeCKMMH OTPOCTKaMH CuOpoOJiacTbI MOryT HHOra CBASbIBATbCA CHH- 
MTU aJIbHO. i : 

@MuOpoOsmacTe! (MO-BHAMMOMY, HaxOJAUlMecd Ha paHHUXx crafsuax pudde- 
eHILMPOBKH) OO/laaioT CNOCOOHOCTbIO K MHTOTHYeCKOMY JeteHuIO (puc. | 2). 
AMTO3bI BCTpeualoTca OYVeHb pesKO. Berynatoue B JemeHne PuOpobsacTHI MoL- 
eprarorca JemuddepeHuMpoBKe, yTpauMBad B Npenpodase usu mpoase cBOIO: 
TonasMy. Bo BpeMaA nepBblx cas JeneHHa PuGpoGsacTbl CoxpaHAOT 3HIO- 
a3MaTH4eCKHe OTPOCTKH UH JIMUIb B OTACJIbHbIX CYUYaAX YaCTHYHO YTPpayMBaloT 


JepHbIX KJICTOK BCTpeyaeTCA JOBOJIbHO uacTO. 

PucTHOUMTH! PbIXJIOH BOJOKHHCTOH CoeqMHUTeIbHOM TKAHM G6esIbIX MbIlllelti 
He3KO OTJIMYHbI OT PUOpoOacToB. Mx rpaHHubl YeTKO OUepUeHbI, Apa HHTeH- 
Japuee KpaCaATCA, WHTOMIA3Ma Oa3z0c:pHJibHa MH COJep2KUT MHOXKECTBO MeJIKUX rpa- 
Ny H BakyouleH. Hapayzy c HeOoJIbUIMMH KeTKaMM BCTpeualoTcA M OUeHb KPyn- 
Eble TUCTHOLMTHI, MpeBbilaioulMe CBOUMU pasMepamu cbu6pobmacTHI (puc. | e). 
“MCTHOUMTHI JeJIATCA MATOTHYeECKH MW aMUTOTHYeCKH. O6a cnoco6a JeneHua npu- 
lOLAT K OOpa3s0BaHHIO WeMoueK FHCTHOWMTOB, B KOTOPbIX KJIeTKH paciouJOKeHbl 
xeHtamu (puc. 1,0). 

| Bpefenue KOpTH30Ha NpHBOLNT kK rayOOKUM H3MeCHEHHAM KJIETOUHBIX 9VJIe- 
MCHTOB COCJIMHUTeEIbHOK TKaHH. HanOoslee paHo OTMeYaloTCA H3MeHeHHA Jel- 
SOWMTOB H THCTHOMMTOB. Y2Ke Yepe3 HECKOJIbKO YaCOB MOCMe OMHOKPaTHOTO BBe- 
(CHUA penapaTa u3 COeAMHUTeIbHOM TKaHH MOUTH NMOJHOCTbIO UCYesaIOT JeH- 
SOUMTHI. KomwuecTBO rHCTHOWMTOB MOUTH He H3MeHAeTCA (25—40%), HO HM OHH 
fowpepraroTcA U3MeHeHHAM. B HUX NOABMAeTCA OOMbIUOe KOMYeCTBO KPyNHbIxX 
BakyouleH (puc. 2 a), KOTOpble MpHAaloT WATOMMIa3sMe AYeHCTOe CTPOeHnHe. 

| Jina peweHua nocTaBleHHOH 3aauH HaMOO/IbUuINH MHTepec npelcTaB/AJIM 
H3MeHeHHa (uOpoOacToR. AHamH3 STHX H3MeHECHUH MOKa3aJ, YTO TOPMOM KOPbI 
aJMOYCYHUKOB CHJIbHO .ycCKOpseT mpouecc AuddepeninpoBKu. Yxe yepes 
b4 yaca nocle OMHOKPaTHOH HHbEKUMU KOPTH3OHA B COCAHHUTEIbHOM TKaHH OT- 
MeuaeTCA yBeIMYeHHe BbICOKOLMPepeHUMPOBaHHHIX CuOpobsacToB c XOpoLio 
DasBHTOH 2KTOMMAasMaTHYecKOl 30HOK (50—80%). B akTonma3mMe TaKUX KJIeETOK 
OABJIAIOTCA KPYMHbIe OTBEPCTHA. OHH BO3HHKAaIOT H3 HeOOJbINHX BakyouleH, 
DaCNOOKeHHHIX Ha PpaHulle 9HAO- UM 9KTOMVIa3MbI. PacnpocrpaHAACb K Nepu- 
epHU KJIeTKH H YBeIMYMBAaACb B pasMepax, OHM BCe OoVbille H OOuIbIle pacTBO- 
DAIOT 9KTONMA3sMy. «KpynHosbIpyatble» (Pu6pobacTh! (pune. 2 6, 2, O), THIMMYHbIE 
MUIIb JJIH CTApbIX XKMBOTHbIX, OCOOeHHO B OOJIbIIOM KOJINYeCTBE MOABJAIOTCH 
ocme MBYKpaTHOrO BBeJeCHHA KOPTH30Ha. OHOBPpeMeHHO C BO3HHKHOBeEHHeM 
PYNHbIX SKTOMMA3MaTHYeCKHX OTBEPCTHH 3HAYHTeJbHO YBeJIMYMBAaIOTCA pa3- 
epbl 9KTOMMASMATHYeCKON 30HbI KIeTOK. [losBsA¥OTCA WM YMCTO SKTOMIA3MaTH- 
Hecke (uUOpoOmacTh, B KOTOPHIX SHMOMMA3Ma COXPaHAeTCA JIMINb B BHC OUCHb 
y3KOrO O6O4Ka BOKPyr Apa M SKTOMMAasMaTMYeCKUX OTBepcTHH (puc. 2 6). 
B HekOTOpbixX oMmbiTax Nocwe JBYKpaTHbIX BBeJeHHH KOPTH30HaA KOJINYECTBO 
SKTOMMA3MaTHYeCKHX (uOpoGbsmacTow AocTuraeT 35—40%. 

TlapanmenbHo c yBeMueHHem BbICOKOAUepeHUMpOBaHHbIX PUOpoOMacTOB 
YMCHbIMaeTCA KOJIMYECTBO K/IeETOK CO ca6o pasBuTo skToNa3smol (1,5—10%) 
H MOUTH COBepIIeHHO HCUesaIOT MOJOAbIe SHAOMMASMaTHUeCKHe KJICTKH. 
TlopropHble BBeJeHHA, KOPTH30HA MPHBOMAT K_NOCTeMeHHOMY YMCHbILCHHIO 
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UHTOMIa3MbI KJeTOK, CBASAHHOMY C paCXOJOBaHHeM SKTOMMA3SMbI Ha OOpas 
BaHue ocHOBHOrO BeulecTBa. Ilocne 5 MHbeEKUMM KOPTH30HA (B YaCTH OMIT 
yxKe moce JByKpaTHoro BBexeHHA) MpeoOaqaiouleh PopMoM KseTOK CTaH 
BATCA «aTpomuyHble» (pHOpob/lacTbl C CHJIbHO peyWMpOBaHHOH WMTOMIAasM( 
(puc. 3 6—dO). Boxpyr spa, HMe1ouleroO HOPMaJIbHy!O CTPyKTYyPpy, COXpaHAeNf 
Jib y3KUH OSOMOK WMTONMMAa3Mbl, H TaKHe MOUTH «rouble» Apa OOpasyioT O 
HOBHYIO MaCCy K/eTOK COeAMHUTeIbHOH TKaHU (55—67%). Arpoduyunpie dubp 
6acCTbl NOABISIOTCA Y MbIlleH MUIb B CTapyeckOM BO3spacTte (°) HM OTHOCATI 
K KJI€TKaM, 3aBePUIaIOlUM WMKJI CBOero pasBUTHA. ITH M3MCHeHUA COXpPaH Aor 
Ha IIpOTA»KeHUM BCero OMbiTa (10 6 CyTOK), HB TedeHHe STOO BpeMeHH OTMeTH' 
KaKOH-HU60 OO6paTHMOCTH Mpouecca He yaeTca. 

Takum O6pa30M, H3/1IO%KeHHbIe HAOJIOCHHA MOKA3bIBalOT, UTO TOPMOH KOT 
HaMOueuHHKa pe3skoO ycKopAer mpouecc Audpepen wu poBKu :puOpoo.lacTos uM Mp 
BOJMT K CTapeHlO COCMMHUTeIbHOM TKaHH. CoeqMHUTe/IbHaA TKaHb MbIINeH BO 
pactom 2,5 Mec. Mocjle MOBTOPHbIX BBeeHHM KOPTH30Ha MpHoOperaeT CTpoeHH 
XapakTepHoe JIA %XHBOTHBIX 15—20 mec. . 

Tlocme BBeeHHA KOPTH30HA COBePIeHHO HCyesaIOT JeAUIMeCA MHUTO3C 
(bu6pobsacTbl, KOTOpble HHOTa BCTPeyalOTCA Y KOHTPOJIbHbIX 2KHBOTHBIX. Ko 
TH30H TOPMO3HT MHTOTHYCCKYIO AKTHBHOCTb He TOJIbKO BJIMM@ouuTaX ('), H 
M10-BHJMMOMY, HM B APYrHX MpOv3BOAHbIX MeseHXHMbI. YcKOpAA Mpouecc Aud 
PeCHIMPOBKH KJIeTOK, TOPMOH KOPbI HaAMOUeUHHKA NOaBJAeT HX CMOCOOHOC 
K [leeHHIO: WeeHHe u WucdbepeHuMpoBKa KJIeTOK — B3aMMHOCBASAHHble HW Mp 
THBOMOJOMKHbIe APyr Apyry mpowecchl; Pud6pobactTel, BCTyNaroulve Ha NyTb Ted 
HUA, MOsBepraiwrear JequdpepeHUMpowke, MO Mepe x*Ke CBoel AuddepeHuMpoBrT 
OHH yTpauuBaloT CMOCcOOHOCTh K MUTO3Y. KOpTH30H, KaK H3BeCTHO, TOPMO3HT. 
mpollecc pereHepauun. SafepxkKa pereHepalluH TOPMOHOM KOpbl HasnoueuH 
Ka CBA3aHa, TaKHM OOpa30M, He TOJIbKO C NOAaBJIGHHeM MHTOTHYeCCKOH aKTH 
HOCTH, HO HC ycusleHveM AudhepeHUMPOBKH, KJICETOK COeAMHHTeJIbBHOH TKAaH! 

IIpouece yudpepenunpoBKu uOpoO1acToB compoBoxaeTca OOpa3so0BaHHe 
OCHOBHOrO BelllecTBa. YcKopeHHe 9TOTO Mpollecca KOPTH30HOM MO3BO/IMeT O 
MeTHTb H@KOTOPble JeTaJH ero, NOMHOCTbIO NOATBepKAawulve ZKTOMMA3SMAaT 
yecky1o Teopuio. [IpeBpatieHue S9KTOMMASMbI B OCHOBHOe BeleCTBO oOcyulec 
BIAeTCA JBYMA IYTAMH: MYTeEM PaCTBOPeCHHA SKTOMMA3SMbI UW NYTEM OTJeseHE 
yuacTKOB SKTOMMA3MbI HM (PparMeHTallHu ee OTPOCTKOB. PacTBopeHue ILMTOMMA3M 
HauMHaercA C BO3HMKHOBeCHHA HeOOMbUIHX BakyOJleH B 9HZoma3me. Baxyos 
YBeJIMUMBalOTCA B PasMepax, PaCMpocTpaHsAIoTCA K Mepudepuu KMeTKH Hu pa 
TBOPAIOT OO/bLUTyIO YaCTb SKTOMIASMbI, OOpasyA B Hell KPYyMHble OTBEPCTYE 
(puc. 32). B srom mpomecce mpHHuMaerT yyuacTHe HM SHJONMa3Ma, TaK Kak OOpa3s 
BaHHe BaKyOJleH HAaYMHaeTCA HMCHHO B 3HOMMAa3Me, a BOKPYF SKTOMMASMaTHY 
CKMX OTBepcTHH Bcerfa COXpaHAeTCA Y3KHM SHAONMasMaTHYecKHH O600: 
OHOBPeMeHHO C PacCTBOPeHHeM 9KTOMMASMbl MOXKHO HaGMOAaTb OTAeMeHHe ¢ 
KJIETOUHOrO Tela ee HEOObUINX yuacTKOB. B Tex cmy4aAx, Kora KieTKa CHaOmK 
Ha Y3KHMH OTPOCTKaMH (OHH YaCTO BOSHHKAaIOT MPH MpopbiBe SKTOMMASMAaTHUeCKE 
OTBepcTHH), Mmpoucxoqur ux dparmeutalua (puc. 36). Ha orpocrkax aA 
ABJIAIOTCA HeOOJIbLIMe HMHTeCHCHBHO KpacslltHecd B3yYTHA, HanNoMMHaronu 
BaPHKO3HOCTH HePBHbIX BOJOKOH. Mexy HAMM MpOHCXOAUT pacTBODeHHe KT 
M1a3Mbl, HW OTAebHbIe B3LYTHA B BUe MHTCHCHBHO OKpallleHHbIX KarleJIb OOH 
Ppy2KMBaloTCaA B OCHOBHOM BeulectBe. Kanu, Kak u Ooee KpynHble (parmenTi 
OTICIMBUIMeCH OT SKTOMMASMbI, MOCTeNeHHO pacTBOpsIOTCA. 

Ycxopenne AupepeHuMpoBKU KWJeTOK, KOTOPOe BbISbIBAeT TOPMOH KOP 
HammoveyHukKa, NOOYAMIO M3y4HTb ero BAMAHHE Ha OMyxoseBble KeTKH. Om 
ThI MPOBOAMMM Ha OesbIX MbIWaX, KOTOPbIM MepeBuBaH capKomy Kpoxep 
Ha 9 JeHb nocae NepeBHBKH 2KHBOTHBIM BBOAMIM KOPTH30H (5 HHDEKIME BT 
yeHuve 3 cyTok). IIpenapaTsl oKkpaltMpanu xKenesHbIM TeMaTOKCHIMHOM J 


Puc. 1. PuOpo6sactHr (a — 2) uw rucTHouNTH! (0, e) CoeAHHUTeNbHOM TKaHM Geno MBI 
Puc. 2. Pucruouur u cpudpo61acbi noce BBeqeHHA KOPpTH30Ha. O6bacHeHMe B TeKCTe. 
Puc. 3. OSpasopanne aTpoduyunpix duGpo6sacToB moce BBe_eHUA KOpTH30Ha. OdbsacHeH 
B TeKCTe 
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Puc. 4 


Puc. 2 


Dic. 


alieHratiHy. Msyaenue stax mpenapaTuB NoKa3saso, 4TO B ONYyxoOueBOH KIeTKe 
(bpepeHUMpoBKa WMTOMMAa3MbI Ha 9HO- HM aKTOMMAasMy oTcytcTByer. L]nTO- 
a3Ma OKpalHBaeTCA COBEPWIeEHHO OAHOpOAHO. B HeKOTOpbIX KJIeTKaXx CoOsep- 
aTca HeOO/bIMe BaKYOH HM MeKHe Oa30c:pHJIbHble rpaHysnl. 

Cama no ce6e nepeBuBKa ONYXOJM MpHBOANT K H3MCHeCHHAM COeAMHUTEIbHO! 
aHu. Uepes 14—16 guelt nocne TpancnmaHTalun onyxomu (KOHTposem culy- 
MJIM MbIUIM TOrO *Ke MOoMeTa Oe3 ONyxOveH) OTMeyYaeTCA YBeJIHYeHHE BbICOKO- 
udpepeHuMpoBanHbix xKeToK. Tloapasercad Oosbuloe KOmMUeCTBO KDPYyMHO- 
pIpuaTbix (uOpoOsiacToB, (uOponmacTow c peyUMpoBaHHOH WuTOMMAsMol, a 
ak?Ke HM OJMHOUHbIe aTpO*uyHble KleTKH. Takum O6pa30M, KaK UM Mp BOSHUK- 
OBeHHH OMyXOJIM NOX BAMAHMeM KaHueporeHos (°), Tak WH Mp TpaHcnanTanuu 
MyxXOM yckopaetca AudppepeHWupoBkKa COeAMHUTeEMbHOM TKaHH. 

Beene KOpTH30Ha BbI3bIBaeT B COCAMHUMTeCIbHOM TKAaHM MbIlleli C OMyxo- 

AMM elle Ooulee peskoe ycueHve AudpepeHuMpoBKu u6pobsmacroB, Mo,OOHO 
OMY, KaK 93TO OblIO OTMeYeHO Y HOPMAJIbHbIX XXHBOTHBIX. B caMuX 2Ke CapKO- 
aTO3HbIX KJI€CTKaX BBeeHHe KOPTH30HA 3aMETHbIX H3MeCHeCHHH He BBI3bIBaJIO. 
MKaKUX MPH3HakoB Au@PepeHUMpOBKU ONyxoNeBOH KJeTKH Mocse BBeeHUA 
OPTH30Ha OOHapyxXUTb He ylaBaslocb. OTH HaGMOAeHHA NOSBOMAIOT Mpesno- 
araTb, “TO He TOJbKO pa3MHOXKeHHe ONYXOeBbIX KeTOK (*), HO H Mpolleccbl 
X JudPepeHUMPOBKH BLIXOAAT U3 MOM KOHTPOJIA peryJATOPHbIX MeXaHH3MOB, 
XOHTPOJIMPYIOIMX TOT Mpollecc B HOPMAJIbHBIX TKAHAX. 
[lomyueHHble JaHHble MOKa3bIBaloT, TAKUM OOpa3soM, uTO AuddepeHuupoBKa 
“IeTOK, KaK WM Apyrve MUKpOu3HOMOrHYeCKHe MpoOlleccbl, peryHpyloTca 
3 OpraHv3me. B sto peryAWHH BaxKHad pOJlb MpuHalwexKNT KOpPTH30HY, 
KOTOPbIM CHJIbHO ycKopser AudppepeHuupoBKy udpob1acToB HM OLHOBPpeMcHHO 
ofaBideT B HMX cnocoOHocTs K MuTo3y. Ilo aHanoruu c peryAWHeH KeTOU- 
BIX eJIeHHH MOXKHO Mpelnodaratb, YTO BIMAHHe KAPTH30HA pacmpocTpaHsAerca 
a qucbpepeHuMpoBKy He BCeX TKaHeH MB perysAWMM 9TOTO Npolecca NpHHAMaloT 
y4acTHe pa3JIM4HbIe HeHpO-ryMOpaJIbHbie MeXaHH3Mbl. 


X a6aposckult Toctynu.e 
rocyWapcTBeHHbIii MeAMUMHCKMA MHCTHTYT 20 IX 1957 
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CHCTOJOFH 


A. C. FYPBA4Y 


KOMNMEHCATOPHbIE H3MEHEHHS HEPBHbIX JJIEMEHTOB: 
MATKH TPH BEPEMEHHOCTH 


(ITpedcmaseaeno axademuxom H. H. Llmaaveayserxom 15 VIII 1957) 


B reyenue pala eT MbI 3aHHMaJIVCb H3YYCHHEM YYBCTBUTEbHOW MHHeEPBalln[s 
*KCHCKHX MOMOBbIX OPfaHOB, HM eCTeCTBEHHO, 4YTO He TOJIbKO MOPoJOrHA pay 
WeNTOPOB HM HCTOUHHKM UX MPOWCXOXKMeHHA MPUBJeKaM Hallie BHAMaHHe, He 
TakxKe WH UX COCTOAHHe B Pa3JIMUHbIX (PUSHOJIOrMYeCKHX YCJIOBMAX. . 

Upesppluainbld WHTepec MpescCTaBsIAIOT MPOLecchl, COBeplllarollHeca 
MaTKe [IPH HOpMaJIbHO mpoTeKatouleli OepemenHocTu. M3BecTHo, uTo oOber 
MaTKH YBeJIMYHBaeTCA B COTHH pas (SO0—2000 pa3, nO JaHHbIM pasHbIX aBTOPOBsE 
a Bec celiuac xe mMocie pofop B 20—30 pas mpesbiiliaeT Bec HeOepeMeHHOR 
MaTKH. , 

Tuneptpoduyeckue uW rulepruiacTuyeckve Mpoleccbl B TKaHAX CTCHKH Mali 
KH, KOTOPble CBA3AHbI C SHIJOKPHHHbIMH BJIMAHHAMH HM POCTOM 9MOPHOHOB, CJIYP 
*KaT OCHOBOH runepTpoduu opraHa (7%,°,10,7,11,4). YBenuueHne cocylucToH 
KalluJJIAPHOH CeTH HMeeT MPH STOM TakxKe Oobloe 3HaveHHe. 

Bonpoc 0 TOM, KaK pearupyloT HepBHble 9JICEMeHTbI MATKH Ha MepecTpOUKh 
opraHa, Ha yBeaMueHne ero OObeMa H MACCHI, BCTaBaJI Nepey MHOPMMH Nccleac 
BaTeIAMH. OHH aBTOPbl MpH3HAaIOT Te HIM MHbIe OTMHYHA B HHTPaMypaJlbHO 
HepBHOH CHCTeMe MaTKH OepeMeHHBIX 2KXHBOTHbIX TIO CpaBHeHHIO C HeOepeme 
HbIMM; pyre cuuTaioT, YTO OTMUNH STHX He MMeeTCH. Tak, HanmpHMep, uacT 
aBTOPOB OTMeu¥aeT, UTO HEPBHbI€ BOJIOKHa B OepeMeHHOH MaTKe HETONbKO pé 
CTYT M BeTBATCA, HO HM yTomuaroTcsa ('°,1%,%), Tpyrne oTmeyuaioT TOMbKO Gose} 
OOuJIbHOe CHaO*KeHHe MyCKyJaTypbl OepeMeHHOM MaTKH HepBamu (8). 

Ilo MHeHu1I0 XyrkKaMepa, KOJIN4YECTBO HEPBHBIX BOJIOKOH B GepeMeHHOM MaTKil 
YMeHbulaeTCA, OHH Ja/Ibllle OTCTOAT Apyr OT Apyra, XO UX CTaHOBUTCHA MpAMO 
JIMHEHHBIM, T. €. HEPBHbIe QICEMeHTbI MATKH Mp GepeMeHHOCTH pacTAruBaIOTC? 
HW MaCCHBHO OTMaJIAIOTCA Apyr OT Apyra mpomudepupyroulMMu TKaHAMH CTeHK 

TulaTebHO H3yuaBLIMH MHHepBallMl0 MaTOK HeOepeMeHHbIX HU OepeMeHHBbIt 
*KUBOTHDIX J]. A.CHHMIbIH OTMeUaeT JINUIb U3MCHEHHE THHKTOPHAJIbHBIX CBOHCTE 
a HMCHHO Oovlee HHTCHCUBHYIO OKPaCKy CHHbKOM HEPBHbIX H MbILICUHBIX BOJIC 
KOH B OepeMeHHOH MaTKe, 4TO OH CBASbIBaeT C Oosee OOHJIBHbIM KPOBOCHAOKEeh 
Huem. T. Il. Bakkan BblaBusia pellenTOpHble CTpyKTYyPbl B Welike H porax MaTK 
XKMBOTHBIX TOJIbKO BO BTOPylO MOJOBHHY OepemeHHocTH. ABTop cuMTaeT 9Ti 
CTPYKTYPbI CrellMuyecKHMM PellelTOPHBIMH CTpyKTypamMH GOepeMeHHOcCTH Hy 
TOM OCHOBaHHH, 4TO B HeOepeMeHHOH MaTKe HM Ha PaHHUX CTaqMAX OepeMeHHOCT 
OHH OTCYTCTBYIOT. 

H. B. Ononpuenko Takxe ONMCbIBaeT TOBKO pellenTopbl GepeMeHHOH MaTKy 
M YTBepxKjlaeT, TO B OepeMeHHOM MaTKe NOBbIaeTCA apreHTodususa scbcdbepent 
HbIX H adppepeHTHbIX BOJIOKOH, Ha HMX BO3HHKAIOT BaPHKOSHbIe YTOJIMLeHHY 
M, UTO C YBeJIMYeHHeEM CpoKa OepeMeHHOCTH 3TH CPeHOMeHHI Hapactawr. . 

C We/1b10 COXPaHUTh HaCKOJIbKO BOSMOXKHO MPW2KUSHEHHHIe COOTHOMEHHA B pac| 
MOJIOHKEHHU TKAHEBLIX CTPYKTYP B OepeMeHHOH MaTKe MbI H3BeKaJ Bara 
H MaTKY WeJIMKOM; BJlaraJuille NepeBASbIBaJIOCb B BePXHel YaCTH HeECKOMbKO Hl 
*Ke WeHkH MaTKH. M3peveHHble OpraHbl NoMellasiucb B WMpOKHH cocyy u 3a 
AMBaJIMCb OOMbUIMM KONMUecTBOM 10—12% HelirpanbHoro dbopmannna. Uepe| 
1,5—2 cyToK TejO MaTKH M pora BCKPbIBaIMCb MO JWIHHe H MOLL yLasAMcE 
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#aPUKCHPOBaHHble CTeHKM MATKH COXpaHAJIM CBOIO cbopmy u OObem. Uepes’ 4—6 
yyT0K KYCOUKH 3 Pas/IMYHbIX OTAEIOB BbIPesasIHCb WH OOpaOaTbIBaucbh MO cno- 
o6y Kamnoca. Cpe3bi Jemamucb Tomo B 60—80 uw. Mp ucceqoBau cTeH- 
ly MaTKH B M@CTaX IIPHKpelIeHHA WWalleHTbl A B MpOMexKyTKaxX Mexy 
[MMH 

Marepuas Obl B3AT OT KOMWeK Ppa3sHbIX CpoKOB OepemMeHHocTH: y 3 — Ha paH- 
}iux CpOKax, y 0 — Ha CpeHUXx cpoKax, y 5 — mepey pofamu, y 2 — B nepsble 
YTKH Tocule pozos. 

_ Ham yfatocb BbIABUTb oddepeHTHble Mu adpdbepeHTHble HEPBHBIe BOJIOKHa U 
IX OKOHYaHHA B MaTKe Kak y HeOepeMeHHbIX KHBOTHBIX, TaK M Y %XMBOT- 
AbIX Ha Pa3HbIX CpOKaX OePeMeHHOCTH; KaK Y MeCT IPHKpelMeHHA TMalleHTHI, 
ak HB MpOMeKyTKax Mexjly HAMM. HyxkHO OTMeTHTH, YTO MMMperHalluad HepB- 
BIX SJIEMCHTOB HeT Ooslee yCMewIHO y MeCT IIpHKpeMMeHHA MialleHTHI. 

Ha mpenapatax MaTOK paHHHX CpOKOB 6epeMeHHOCTH MO2KHO BUeTb, YTO 
MBIUeYHbIe BOJOKHa paCTyT HM YBeIMYMBaIOTCA B pa3sMepax, MpeBpalilaach 

JWIMHHbI€e HW WHPOKHe JICHTOBHAHbIC CTPyYKTYPbI, 3aOCTPeHHbIe Ha KOHILaXx. 
Mero MMMperHalHH cepeOpoM NO3BOJIH TaKxKe BbIABHTb (buOpounTapHble 
paementss 3Be3Q4aTOH POPMbI C BLITAHYTbIMH OTPOCTKaMH, OT KOTOPbIX OTXOJMJIM 
hOqHa WJIH HeCKOJIbKO TeEMHOMMPerHHPYIOUlMXCA HW BeTBAULMXCA HUTeH. OTH 
OHKMe, TAHYULMeCH Ha SHAYMTeMbHOM PaCCTOAHMM MpOTONMasMaTHYeCKNe HTH, 
juMeloT Mo CBOeH AHHE YTOMIMeHMA H OYCHb HAaNOMMHAIOT pacTyuHe HEpBHbIe 
HBONOKHA, CHaOXKeHHbIe HeXHbIMH BaPHKOSHOCTAMH. OHakKO BHMMAaTeJIbHbIM 
MpOCMOTP IIpeMapaTOB NO3BOJIAeT YCTAHOBUTb UX MpOUCcxox*K ene OT CoeAMHU- 
r@JIbHOTKaHHbIX KJIeTOK. Hauim HaOIOJeHHA MOKAa3bIBalOT, YTO COCTOAHHE HEPpB- 
HbIX 3JIEMCHTOB MATKH B pa3Hble CPKH OepeMeHHOCTH HeOJMHAaKOBO. 
Ha panunx craquax GepeMeHHOCTH OGHapyXUBAaIOTCA H3MeHEHHA B 3JIeMeH- 
‘TaX BereTaTHBHOM HHHeEpBallun MaTKH. Ilo xoqy TOHKNX Oe3MAKOTHbIX HEPBHBbIX 
}BOJIOKOH, MAYUIMX B COCTaBe TOHKUX HePBHBIX My4KOB, HaOl0aloTcA + OUeHb 
jMeIkue M H@KHbIe BapUKOSHble YTOMMeHMA, pactiouararonmecs npu6su3H- 
|TeJIbHO Ha PaBHOM pacCTOAHHM pyr oT Apyra (puc. 1). 
| OTH H3MeCHCHHA He ABJIAIOTCH ClelMpuYeCKHMM JIA BereTaTHBHbIX BOJIOKOH 
/TOMbKO OepeMeHHOH MaTKH. Mx MO2KHO BUJeTb y TeX Ke XHRUBOTHIX M BO BJlara- 
Jiuuye. Bomee Toro, NoMOOubIe HEXKHbIE BAPHKOSHbIe YTOMULEHHA MOXKHO HaGuJI0- 
| WaTb B pa3JIMUHbIX Y4acTKaX HepBHOH CHCTeMbI Y OYCHb MOJIOAbIX 2XKHBOTHBIX. 
BapuKo3Hoe COCTOAHHe TOHKHX, MPeHMYLeCTBeHHO BereTaTHBHbIX BOJIOKOH 
|\Ha PaHHUX CpOKaX GOepeMeHHOCTH SABJAeTCA, HECOMHEHHO, OOpaTHMbiM. Ham 
| He yJlaBaslocb BUeTb UX JereHepalluu. Ilo Mepe yBemHM4eHHA CpoKa OepeMeH- 
| HOCTH, YMCJIO M@JIKOBaPHKO3HbIX BOJIOKOH MOCTeMeHHO YMeHbllaeTcA, H KO BTO- 
| po momoBHHe GepeMeHHOCTH OHH COBeplIeHHO uCuesaloT. B 3TOM (paKTe MbI 
_ycMaTpuBaeM MOATBepxKAeHHe Hallero MpeAMOORKeHHA, YTO NOABMeHHe CBOe- 
OOpa3HbIX MeJIKHX YeTKOBHHbIX BaPHKO3HOCTeH Ha TOHKHX BOJIOKHaX OTPpa- 
2KaeT KakKoe-TO OcoO0e PyHKWHOHAIbHOe UX COCTOAHHE. 

[loarsepxKaeT 3TY MBICJIb H TO OOCTOATEbCTBO, UTO STH MeJIKHE H HeKHbIe 
BaPHKO3HOCTH 3HAaUHTebHO OTJIMYAIOTCA OT BAPHKOSHBIX YTOJIMLCHHH HePpBHBIX 
BOJIOKOH, HaOsm10aeMbIX IPH MaTOJOrMyecKHX MpoleccaxX B OpraHHsMe, a Tak- 
2Ke OT TEX BAPHKOSHOCTeH MU HaTCKOB HEMPOMMa3MbI, T. €. ABJICHHH pas{paxkenus, 
KOTOPBbIe MbI BUG B HEKOTOPOM KOJIMYeCTBE MO XOLY UYBCTBUTeIbHbIX HEPBHbIX 
BOJIOKOH B MaTKe@ HOPMAJIbHBIX HeOepeMeHHbIX KOILIeK. 

IIpu usyyeHuu HepBHOro alimapata OepeMeHHbIX MaTOK, BOMpeKM HaLleMy 
OXKUaHHIO, OKa3alOCb, UTO YYBCTBUTeJIbHbIX BOJIOKOH C ABJICHHAMH pa3pa- 
2KCHHA B OepeMeHHOM MaTKe MeHbIlle, YeM B HCCJI€OBAHHbIX HAMM HeOepeMeHHEIX 
MaTKax. CilelOBaTeIbHO, STOT (PeEHOMeH He CBA3AH HeMOCpeACTBeEHHO C OepeMeH- 
HOCTbIO, T. €. C YCJIOBHAMH BbI3bIBACMbIMH POCTOM MaTKH MH 3MOPHOHA. 

Penentopbl B OepeMeHHOH MaTKe 3aHHMal0T CBOHMH BeTBJICHHAMH OUCH 
OOMIMPHbIe MpocTpaHCTBa,— 3HAYHTebHO OOMbUIHe, YeM B HeOepeMeHHOH. Onn 
Kak Obl pacTAHYyTbl Mo runepTpodupoBaHHOMy cyOcrpary. 

Ham Hu pa3y He ylaBasocb BUeTb B OepeMeHHOH MaTKe KOMIIAKTHBIX 
KYCTHKOB (1—3 noma 3peHuA pH OKysApe 7 H OOneKTUBE 40), KOTOPbIe YaCTO 
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BCTpeualorcn B HeOepemMeHHOH marTke. Ilo-BuyquMOMy, Pa3{paxUTeM, CTAMYJ 


pytoulue pocT COeJMHHTeJIbHOTKaHHbIX, MbIMICYHbIX WM COCYAHCTbIX JJIEMCHT(E 
MaTKH, OKa3bIBalOT BO 


jelicTBHe HW Ha ee Hepp 
HbI€ KOMMOHEHTHI MH BBISEW 
BaloT UX Poct, B pesy/' 
Tare uero peken;TopHEs 
o6pa30BaHua pacnpocTp} 
HAIOTCA Ha 3HAUHTeJIbEM 
Oobuive miouayH. 

Ha Oo7ee no3qHHi 
cpokax OepeMeHHOCTIIE 
OuxKe K ee cepeluHiy 
NOABIAIOTCA HM COXpaHsh 
FOTCA JO KOHIa UpesBER 
yaHHO XapakTepHble Wi) 
MeHeHHA CTPYKTYPE 
IIPCHMYLIeECTBeEHHO 8=—_- UIE 
CTBUTEJIbHbIX BOJIOKO[O 
MaTKH, KOTOpble mpejcTe} 
BJIAIOTCH HAM OUCHb HE 
Puc. 1. MenkopapuKkosuble: BereTaTHBHBIe BOOKHa. Matka TePeCHbIMH HW 3aCJIYKYP 
KouIKH. Panuult cpoK 6epemeHHocTu. Lelicc. Ox. 10,06.40X  patommuMH BHHMaHia cbr 

3HOJIOPOB. ff 

Muyorue HepBHble BOJIOKHa 8 OCOOeCHHOCTH KOHILEBbIC BETBJICHHA MSKOTHBL 
BOJIOKOH CpefHero HM TOHKOFO KalHOpa OOHApyKHBaloT NO CBOeMy XOJYy OUeH 
cBoeoOpa3HYlO U3BUTOCTb, HaNOMHHAIOWLyIO 3alMCaHHylo0 Ha KUMOrpade KPUBYF 
C OCTPbIMM BepluvHamMH 3yOu0B. MsButTble yuacTKH pa3IMuHOH JIMHbI OObIGH 
yepeMyIOTCAH C H€H3BUTbIMH yuacTKaMH (puHc. 2 u 3). i 

OG6bIuHO H3BUTOCTb HEPBHbIX BOJIOKOH TPpaKTyeTCA Kak pesepB AIA pacts 
*KCHHA NPW yBesHYeHHH OObeMa OPraHa HJM KaK COCTOAHHE NMaTOJOrHYecKkOr 
pasi—paxkenua. MoxHOo elle MpeAnouOXKUTb, YTO H3BUTOCTb BOJIOKOH ABIAeT 
CA Pe3yJIbTATOM COKPallleHHA OpraHa WJM OTJeIbHBIX erO yu4acTKOB Mpl 
(pukcallnn. 

IIpu tom cnoco6e duKkcalluu, KOTOPHIN MbI MIPHMeHHJIM JIA WaHHOTO uccuwe 
WOBaHUA, OObeEM OpraHa He MeHAJICA, H NOSTOMY H3BUTOCTb BOJIOKOH MOKE'} 
ObITh MIPpH3HaHa CYIeCTBYIONeH MpwxKH3HeHHO. 

IIpeqctraBmeHne O TOM, UTO H3BHTOCTb BOJIOKOH OepeMeHHOW MaTKH ABJIAeTCS 
pesepBOM JIA JasIbHelWlero paCTAXKeHUA, MO-BHAHMOMY, OTMaaeT, Tak Kak W3 
BUTbIe BOJOKHa HMeIOTCH H B MpeeIbHO pacTHHYTOM MaTKe NMepey, CaMbIM} 
pojlamn. 

M3BuTble BOJIOKHa, MO-BUMMOMY, MOABJIAIOTCA B pesyJIbTaTe HHTeHCHBHOrC| 
pocra BOJIOKHa Ha onpeyeyieHHbIX yuacTKax. Mbt Ha6sOqasM XapakTepHyt1o H3- 
BUTOCTb Ha TOHYAHIUMX TePMHHAaJIbHbIX BeTOUKAX (puc. 3). Bo3moxKHoO, 4TC 
pocT HaunMHaeTcCa B OOMACTH KOHIeBbIX BeTBeH pellenTopa, KOTPble 3aTeEM YTOM- 
IaroTcaA WM CTaHOBATCA OO/ee MPOKCHMAJIbHBIMH yuacTKaMM pelientopa. 

Kpome Toro, HaM yJalocb HaO0AaTb Y HEKOTOPEIX KUBOTHDIX KOJWIATepadb- 
HbIM POCT, T. €. OTXOKMCHHE TOHKHX OTPOCTKOB OT OCHOBHBIX HEPBHBIX BOJIOKOH. 
OTH H@XKHbIC BETOUKH CHaOKeHbl Ha KOHIAaX YTOJIMLEHHAMH, TaK Ha3blBaeMbIMy} 
KOHycamu pocta (pyc. 4). Kak np KaxKOM KOMMeHCaTOPHOM HOBOOOpasoBaHHk 
HePBHBbIX BOJIOKOH, 3feCb OTMe¥aeTCH HeKOTOPad H36bITOUHOCTH mporecca.| 
MoxxHO BUeTb, KaK OT OJHOTO BOJIOKHA OTXOAMT MHOTO OTPOCTKOB, UaCTb KO- 
TOPbIX, BEPOATHO, He YCTaHOBHB (yYHKIMOHAaJIbHbIX CBA3eH, MOrMOHeT. 

BaxkHO OTMeTUTb, UTO yYKa3aHHad MepecTpolika HHHeEPBalMOHHbIX CTPyKTYp 
He CONPOBO*KaeTCA U3MCHCHHAMH KaMOpa BOOKOH. B GepemMeHHOl MaTKe, Tak 
*#Ke KaK H B HeOepeMeHHOM, HMCIOTCA BOJIOKHAa Pa3HOrO [MaMeTpa: HU TOHKHe, UH 
cpelHne, H TovictTble. Mcxoyqa M3 STOO MOXKHO CflelaTb 3aksIOUeHHe, 4TO Ma- 
PaJIeIbHO C yBeIH4YeHHeM OObeMa M MaCCHI OpraHa UJeT MMHEMHbI pocT Kak 
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Puc. 3. YuacToK pellentopa C H3BHTbIMH BOJIOKHaMH. 
Marka Kourku. Cpequuit cpok OepemenxoctTn. Leilicc. 
Ox, 10, Oo, ci >< 


Puce. 4. O6pa3opaHne kousaTepaneli. Or 

OCHOBHOFO BOJIOKHa OTXOJUT BeTOUKA C 

KOHYCOM pocta Ha KoHIe. Matka KowKuH. 

CpeguHuit cpok OepemenHoctTn.  Lfeiicc. 
OK, WO, oo, “0s 


JAH, Te 118, Ne 3, Typspuy 


j 
/ 


& 


(PepeHTHEIX, Tak HW adxpepeHTHbIX BOMOKOH. O TOM 2Ke TOBOPHT HX U3BHTOCTb 
HOBOOOpa30BaHHe KOJVAaTepauel. 

Ha ocHopaHuu psxya pa6or (',*) u3sBecTHO, 4TO 4yBCTBUTEbHOCTh OepemeH- 
M MATKM BOSpacTaeT C yBesIHUeHHeM CpoKa OepemeHHocTu. Mcxoga u3 3THXx 
OJIONeHHH MOXKHO MpeAlolaraTb, YTO M3BUTOCTb BOJOKOH GepeMeHHOM MaTKH 
JIACTCA BbIPAaKeHHeM MIPHCMOcOOMeHHA K HOBOMY (PyYHKIUMOHaJIbHOMY COcTOS- 
10 OpraHa HW CBA3aHa C MOBHILIeCHHEM YYBCTBUTeEIbHOCTH pellenTopos. 

Ilo dusnonormueckuM JanHpi ((!7,14) w ap.), HepBHbIe OKOHYAHMA JOM KHBI 
JaaTb JOCTaTOYHOH BeJIMYMHOM MOBePXHOCTH, BOCMPHHUMaIOMlel paslpaxce 
HA [ist HaKOMICHHA KOMMUeCTBa SHEPrHH, HeEOOXOLMMOrO JIA BOSHAKHOBeHHA 


Puc. 2. Uepelopanve u3BuTbIX MW TlaqkK¥X yuaCTKOB BOJOKHa (uacTb pellen- 
Topa). Matka kowKn. CpegqHuii cpok OepemenuocTn. Llelicc, Ox. 10, 
06. 40X 


IMINVJIbCa. MspurTpie yuacTKH, HO-BHAMMOMY, CnOcoOCTBYIOT YBeJIMYeHHIO BOC- 
IPHHUMatollen MOBEPXHOCTH, a CJieOBaTeJIbHO, MW NOHMAKeCHHIO TOpora uyB- 
TBHTCJIbBHOCTH pellenTopa. 


Wucrutyr HopMadbHoH Hu naTomorMueckol (busnomorun Iocrynuao 
AxajleMuy MeqMIMHCKUX HayK CCCP 13 VIII 1957 
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Jloxnann Akawemunu Hayk CcCCccP 
1958. Tom 118, Ne 3 


rHCTOJIOFHh 


Ujen-Koppecnonzent AH CCCP H. Fr. KOJIOCOB 
OB AUHTEPCTHILMAJIBHbIX KJIETKAX KAXAJIA 


Tlpo6mema wHTepcTHuUMabHbIX KeTOK Kaxasid IpMpaBHMBaeTCA B HacTO} 
wee BPeMA MO CBOeMy 3HaeHHIO K MpOOsIeMe MexKHeHPOHAJIbHBIX CBA3eH. | 

Ilo nospoxy mopdosornyeckoro Hu cbu3sHOOrMyecKOrO 3Ha4eHHA HHTeEPCT 
IHaJIbHbIX KJICTOK CYULeCTBYIOT pa3JIMYHbIe MH MpoTHBOpeuMBble B3TALH. K 
XaJlb, BIepBble OMMCABINMM MHTepCTHUMabHble KleTKH (') B KHLUIKaXx, Keulesay 
KPOBCHOCHBIX COCyaX, MOJIb80BaJICA MIpH CBOMX UCCIe,OBAaHHAX CTAaPbIM M) 
toyomM ToupmKu. On Obi yOexk eH, UTO HHTePCTHUMAaJIbHbIe KJeTKH —OOpask 


Puc.” 1. CuHHuuTHl HHTepCTHMabHBIX KeTOK. ToscTaad kuuiKa Kowku. Merusme- 
Hopas cuHb Mo Jloremo. IlepepesaHbt noqupeBuble HepBbl. Jletity. O6. 40,0K. 12 


BaHHA HepBHOM NpHpObl, H Ha3BaJI HX «CHMNATHYeCKHMU HHTepCTHUMabHbIM 
HelipoHamu». Byxe (*) Bcerga CunTaJ NMocelHHe 3a MPHMHTMBHbIe HepBHbIe Ke 
KM HW NpHaBpad uM Oovpuice 3HayeHue. Ilo ByKe nHTepcTHIMabHble KETKH BCe} 
Jia HMeloTCA B KOHIe OCHOBHOrO CHMMaTHYeCKOrO CleTeHHA HU OOpasyr1oT TPH 
M@XKYTOUHbIe CTPYKTYPbI, ABJIAIOULHECA AKTHBHOH OGacTbIO, HCTHHHbIM «Umwe 
tungsstelle der Erregung». OHH CBA3aHbI C HHTeEPBUPYeMBIMH 3/leMeHTaMM TIP} 
MOMOWMLM MepHTepMHHaNbHOH cerTH. : 

Bmecte c TeM aBTOPbl paCCMATPHBalOT HHTEPCTHIMAJIbHbIe KJIETKH KaK OC 
Oy1o POpMy COeAMHUTeIbHOTKaHHBIX KJeTOK ((3,*) H ap.). CymlecrByeT Tak 
OoulbIllaa rpynma McceloBaTedelH, KOTOpble yOexKeHbI B TOM, 4TO MHTepCrTi 
IWMaJIbHble KJI€TKH MpelCTaBsIAIOT COOOM He YTO HHOe Kak JIemMMHOGsacrThi (57% 

OcoOoro BHHMaHNs 3acyxKuBaIOT Ha6moyeHua B. VW. Jlaspeutbepa, cut 
TatolerO HHTePCTHIUMaJIbHbIe KJI€TKH 3a WIBAHHOBCKHE KJI€TKH, KOTOpPble aHacT¢ 
MO3MPYIOT CBOMMH OTPOCTKaMH HM OOpasyl0oT CHHUNTHH (puc. 1), aBAaOMIMiG 
OOIMM MPOBORAUIMM MpOTOMMa3sMaTH4YeCKUM MYTeM JIA BereTaTHBHBIX HM aG 
(PepeHTHBIX BOJOKOH. OTO mpeynouoxenve B. VM. Jlaspenrbesa walio0 MOHC 
nojrBepxkeHve B onbirax H. FP. Konocopa nu A. M. Memtepsaxosa (°), Ha60fal 
WIMX H3ONpaTeNbH yO JlereHepalluio CHMMaTHUeCKHX BOJIOKOH B WIBAHHOBCKUX TS 
*ax m. retractor penis uM ele paHbiie B riaqkKol MycKyaType MpsAMOM KHIIKI 

OTO 3aCTaBIAIO KYMATb, YTO BOJOKHUCTHIe CTPYKTYPbl, OMMCAHHbIe MHOTHM 
aBTOPaMH B HHTePCTHIMasIbHbIX KJIeTKaX, HaO paCCMaTPUBaTb KaK HePBHb 
BOJIOKHa, Kak aKcoHbl. Bb. MW. Jlappentpesy (°) yqasocb noKa3aTb, uTO HeK¢ 


eZ 


ple aKCOHbI, NPOXOAAU[Me B UBaHHOBCKOM CHHIMTHU, BbIXOAAT B TvlaKy10 
rycKyJlaTypy KMINedHHKa M alOT OKOHYAHHA Ha e€ KJIeETOUHDIX 9IeMeHTAX. 
Takoe TOJIKOBaHHe MPUpOjbl UM 3HAYeCHMA MHTePCTHIMA/IbHBIX KMeTOK, Mmpe- 
aBIAeTCA HanOowlee Mpvemsembim. Ho B MocMesHMe TOM NOABUsICA PAR pa- 
T, CTPCEMALLHXCA OOOCHOBATS NONO2*KeHe O HEPBHO npupose uHTepcTHLMab- 
Ge K1eTOK’ (7,2° 19), 


i 


a 


Puc. 2. Knerxa II tuna Jlorenau untepcTuiManbHad KneTKa. ToHKuli 
OTe KMUIeUHHKa KOWKM. MeruateHopad cuHb mo Jlorenw. MBM-1. 
O6. 40, ox. 10 x 


Oco6eHHO pelIMTeJIbHO B 9TOM CMBICJIe BbICKA3bIBAeTCA B CBOMX MOCIeHUX 
yOnukauuax Meitmuur. Ilo ero MHeHvIO, KOHWeBOe 3BeCHO BereTaTHBHOM HepB- 
OM CMCTeMbI COCTOHT M3 MepHdepuyueckOH HepBHOH CeTH, KOTOPaA cJlaraeTca 
3 ABTOHOMHBIX HHTepCTHUMabHbIX KJIETOK, ABJIAIOUIMXCA OObIUHBIMH CHMma- 
WuecKUMM HeHpoHaMu. OHH BbIMOJIHAIOT POJIb NOCPeJHHKOB MexKY UHHEpBU- 
YeMbIMH 3JIEMeHTaMM WM MOCTTaHTJIMOHapHbIMM HelipoHaMU, KOTOpble Henocpey- 
TBCHHOFO OOMLEHHA C KJICTKAMM HHHEPBUPyeMOH TKaHH He uMetoT. | loctraHrwno- 
{apHble BereTaTHBHble BOJIOKHa OOpasy!0oT Ha 9JIeMeHTax Mepudepuyeckoli 
{@PBHOKJICTOUHOM CeTH KOHIeBbIe alMapaTbl, MOAOOHbIC KOHIeBbIM almapatam, 
<OTOpble MperaHrIMOHapHble BOMOKHA OOPa3syiOT Ha MOCTIaHrIMOHapHbIX Helpo- 
iax. Muenue Melnunra pa3tenser u XaOonepo. Takum o6pa30M, aBTopbi 
3BOAT TPeTHM MpOMe*KYTOUHHIM HelipoH B sddepenTHyro wenouxy Jlenraesa u 
aspYlalor TeM CaMbIM Hallie NPHBbIYHOe NOHHMaHWe CTpOeHHA aABTOHOMHOL 
1epBHOM CHCTeMbI, YCTaHOBHBINeecA Ha OCHOBeE MHOFHX PHCTOJOrMYeCKUX UH 
bH3HOIOrH4eCKUX HaGOLeHHN Mpowworo WM HacTOAUero CcTOsMeTHA. 

B noculeqHve rofbl MHe MpHuoch MHOrO paOoTaTb NO MHHepBallMH MMULeBa- 
JUTEIBHOrO TpakTa WH MOCTOAHHO BCTPeyaTbCA C MHTEPCTHUMaIbHbIMH KJIeT- 
‘amu. Mme B BUY BCIO CJIOMKHOCTh MU BAaRKHOCTS MPOOJeMbl HHTeEPCTHUMAIbHBIX 
‘MeTOK, A UCHOIb30Ba MIX U3Y4YeHHA UX MOPCOJIOTHH HECKOJbKO HeHporucro- 
lorMuecKUX MeTOOB, HadyuHas co craporo MeToja ToubyKH HM KOHYAA HOBe- 
WMMH HelipoduOpusIApHbIMA MeTOJHKaMH WM B YaCTHOCTH MeTOJOM DuvbuloB- 
Koro — Tpoc. Hapsamy c metoyamu cepeOpeHuaA A INMpOKO HCHOIb30Bas Me- 
O MeTHJIeHOBOH cHHH no Jloresmo. 

Mou mpenapaTst He MO3BOAIOT MH€ OTHECTH MHTEPCTHIMaJIbHble Hel POHbI 
{axasid K OOpa3s0BaHHAM HepBHO mpupogl. 1 we OOHapyxus BHUX HeApodu6- 
AJIeH, A He BUC Ha HAX HUKOPa HEPBHbIX OKOHYAHHH, O KOTOPBIX MHLLYT 
Metiuimur u Xa6onepo. Ha puc. 2, Ha KOTOPOM MpefCTaBJeHbl OJHOBPeMeHHO 
etka If tuna Jlorema Ww WHTepCcTHIMasIbHad KJIeTKa, OKpallleHHble MeTHJIe- 
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HOBOH CHHbIO, ACHO BHJHO, YTO ITO COBEPUICHHO Pa3sJIHUHbIe Mop@ovloruye 
cKve CTpyKTypbl, KoTopple Mefimunr 6e3 BCAKOrO Ha TO OCHOBaHUA TMOMCIILAEE 
B HepuepHuecky!10 CeTb HEPBHBIX KJe€TOK, TOKYA HW KJICTK I] tuna Jloren 
M MHTepCTHIUMaIbHble KJIeTKH Kak OObIt 
Hble CHMMaTHueckHe Helpoubl. Lai 
39Toro, MO KpaliHe Mepe cya TD 
WJIJIOCTpallHAM ABTOPOB, HeT HHKAKOT 
Mopdouioruyeckoro ocHoBaHua. Huey 
CTHIMasbHad KuleTKa Ha puc. 2 BeCIf 
Ma HalOMMHaeT TuIMaJIbHy!O KJICTKY, § 
oTxonauui or KseTKH II Tuna mpc 
TOMMAa3MaTHYeCKHH OTPOCTOK 3aKaHUl 
BaeTCA THIMYHbIM pellenTOpHBIM OOpé) 
30BaHueM. TlomoOuble pellenTopHble of) 
pasoBaHua JeHAputTos KsieroK II Tun} 
Jloresa OblIM ONHCaHbI B NocseqHee Bp 
MA Y pa3JIMUHbIX MO3BOHOUHBIX (** 7°), 

2IToO OGCTOATebCTBO HE MO3BOJAE 
Ham cormacutpea c Meimunrom u Xadq 
Hepo, pacCMaTpHBalOulMMH ~~ KJIeTK 
Il Tuma kak 9/IeEMeHTHI NepucepHueckc! 
KJI€TOUHOH HeEPpBHOH CeTH. 

Jina Toro, 4To6bi syuitle O6ocHOBaTE 
CBO B3rJIabl Ha MpHpoky HU 3HayeHEs 
HHTePCTHIUMaJIbHbIX KJICTOK, A NOBTOPHE 
Puc. 3. sere else HBTePCTHEHATSHEIX le CBOH CTapble OMBITHI C Tlepepe3kKoli NO; 
Tox.» Movepou nyaMpe HOWE. TIEPEPE2H  pepytix HepBOB H vepes 72—96 wal 
cpok 72 uaca.B npotonmasme cnnuntua NOCWe oONepalluu U3yHdadJ PMiawKYtO MYCK* 
MHTePCTHUMANbHBIX KeTOK MpOXoAAT Jere- JlaTyYPy MPAMOM KHUKM MU MOYeBOrO Ty 
Hepupyiouve = CHMMaTHYeCKHe BOOKHA. 3bIDA KOIIKU MeTOJOM BuJIbUIOBCKOLO -4 
ar a Jleity. O6. umm. Tpoc HM MeTOLOM MeTH/eHOROLi CHHM F 

OK LOX 
lores. 

PesysIbTaTbl HCCeOBaHHH MOATBepausM Hallie crapoe MHeHHe. Mp nom 
4HJIM Te Ke KapTHHbI, uTO H 20 seT Ha3sayq. B TaxKax IBaHHOBCKOFO CHHILMTH! 
WJIM, YTO TO *Ke, B TAKAX CHHUMTHA MHTEPCTHUMAJIbHbIX KeTOK, A yBusen ul! 
OupaTesbHO jereHepupyroulwe CHMNaTHYeCKHe BOJIOKHa, KOTOPble MHOFUM 
UCCJIeCNOBaTeAMH ONMCHIBAIHCb Kak HeHpoduOpuasu (puc. 3). Lpyrumu ca 
BaMH, B CHHILHTHH HHTEPCTHIMaJIbHbIX KJI€TOK MbI HaOsIOau JereHepupyiouy 
aKCOHbI HeHpOHOB HM xKHeOpboKxKeeuHOorO y3uJla. ; 

Ha ocHOBaHHM W3IOxKeHHOFO A OTBeprato NomowKeHNe Melinuura, Xadoner 
M ]lp., PaCCMaTPHBAaIOUIMX MHTEPCTHUMaIbHble KIETKH KaK TaHTIHO3HbIe Hep! 
Hble KeTKH. J[a TakOrO TOMKOBaHUA OTCYTCTBYIOT MOpcbosorMuecKHe aHHbl! 
B cBOMX HaCTOAMMX BbIBOLAX A JOMKeH NOATBepAUTb MHeHHe JlaBpeHTbeBa . 
CBOH NpexkHue ucceqoBaHuA. I]poOmema MHTepcTUIMaIbHBIX KeTOK Tpe6yéd 
WaJIbHeEMINMX THCTOMOPHYeCKHX WH 9KCNeEPHMCHTAJIbHBIX MCCIeqoBaHuit. 


Vuctutyt (pusnonornu um. VU. Tl. Tasnoza Tlocrynuato 
Axalemuu HayK CCCP 4 XI 1957 
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MHKPOBHOJOLHA 


H. A. 3EHTJIEHOK, O. B. KOHOU! u 9. P. NYJIJIE 


BJIAAHHE METABOJIMTOB WH AHTHMETABOJINTOB WHKJIA 
TPAKAPBOHOBbIX KHCJIOT HA PASMHO)KEHWME BUPYCA 
OCNOBAKUMHbi B KYPHHbIX IMBPHOHAX 


(ITpedcmaeaeno axademuxom B. A. Juzenseapdmom 10 V 1957) 


Yxe B NepBble roybl H3yYeHHA MpOGJeMb! (PHSMOJIOPMH BUPYCOB Obl MOCTaB- 
)i€H BOMpOc O TOM, KaKOe 3Hay¥eHHe AVIA Pa3MHOXKEHHA BUPYCOB HMEIOT OKHCJIN- 
HeJbHbIe mpoueccnr (® 1°,15,18), 

| Kak HM3BeCTHO, B IeHTpe MpOleccoOB TKaHeEBOTO OOMeHAa 2KHMBOTHBIX H pacTH- 
feJIBHbIX OPTaHH3MOB HaXOJMTCA [bIXaTeJIbHbIM WMKJI TPHKApOOHOBbIX KHCJIOT. 
#.CTECTBCHHO, YTO BOMPOC O 3HaYeHHH WHKJIa TpHKapOOHOBbIX KHCJIOT WIA pa3- 
{HOXKEHHA BUPYCOB NpuBJeKal K ceOe BHUMAHHE. 

Pppkkos, Cyxos, CmupHos, TopoycKaa (4,°,’) u3yyanH BUpyc MO3avKH Ta- 
Haka. OHH C OTPHMAaTebHbIM Pe3YJbTATOM UCMbITaJIM BJIMAHHe MaJlIOHaTa HaT- 
.MA, KOTOPHIN ABJIAETCA MOMABHTeeM CYKUMHJerHApaspl u OOKMpyeT OFHO U3 
SAXKHbIX 3BCHbeEB TPHKapOOHOBOTO WMKJIa, a Take BJIMAHHe MeTAaOOJNTOB 
})Toro wuksa — MHpOBHHOrpagdHOu u dyMapoBolt KUCOT Ha pa3BUTHe HeKPOTH- 
meckOH peakWuu y TaOaka, BbISbIBAeMOH BUPYCOM MO3aHKH. 
 B nocaefune rosbl pa, avaJiIOruyHbIX paOoT OblJl NOCBALCH BUpycy rpunma. 
AkkepMaH (°) O6HapyxXxHJI, YTO MaJIOHAT HATPHA MOMKET NOMHOCTHIO NOLABIAT 
Da3MHOKeHHe BUPyca rpunna (wTamMM PR,) B KyJIbType NepexKUBAIOMINX TKa- 
Hel. Ilo RaHHbIM XaHHyH (7°) He TOMbKO MaJIOHAaT HaTPHA, HO H Apyrue noxapu- 
FEM Merupasbl AHTAPHOH KUCJOTHI CHH2KAaIOT BbIXO PTPHNNMO3sHOrO BUpyca NpH 
gapaxkeHuH KYPHHbIX 9MOpHoHOB. JlaHvenbc, Mtou u Teppu (**) nau, sto 
AB KYJIbTYpaxX TKaHH MW B JeSMOpHOHMPOBaHHbIX AWaX COMM NMPOBMHOrpayHOH 

KHCJIOTbI CTHMYJIMPpOBasIM pa3MHOKeHHe WitaMMa PR, Bupyca rpunna, a cou 
MMOHHOHM, %-KeTOrOTAapOBOH, AHTapHoOu, dbyMapoBo, AOGMOUHOH HM yKCyCHOn 
UCIOT He OKa3biBau JelicTBua. Ilpu 3apaxeHHuW KYPHHbIX IMOPHOHOB Selit- 
ifenHok u Barkanosa (°) HaOm0JaiM nofxaBienHve pasBuTua wTamma [IknaBep 

bupyca puna MaloHaTOM HaTpHA, CTHMYJIAWMIO — COJMAMH JIMMOHHOM MW AH- 
apHOM KHCJIOT H OTCYTCTBHE BJINAHUA Coen C~byMapoBol, AOMOUHOH HM MMpoBH- 
orpagqHol KucuoT. B onpirax Mankouee ('”) aAHTapHand KUCOTAa NOLaB/Asa BU- 
pyc rpunna B KypHHbIX 9MOpvoHax. Ho 3yecb, o4eBHAHO, HMesa MeCTO rHuOedIb 
BUpyCa B Pe3yJIbTAaTe CHJIbHOFO NOAKUCJCHHA Cpefbl, TAK KaK BMECTO HeliTpaJb- 
HOH CoM ynoTpe6sacb cBoOozHaA KucuioTa. May.izep (*”) He OOHapyxXUI BINA- 
{HA MaOHaTa HaTpHA HW COMM NMPOBMHOrpasHOW KUCMOTHI Ha pasBuTHe BUpyca 

HeEBMOHHH KOULIeK. ; 
| Mano cpeyqennii uMeeTCA B 3TOM OTHOIWeHHH O BUpyce ocnoBakUMHbI. Tomn- 
oH (1°) HcMBITHIBa eHCTBHe pa3JIMUHbIX BellleCTB Ha BHpyC OCMOBaKIMHbI 
B KyJlbType MepexkuBarollux TKaHel no Melirmany. B aTux ombiTrax com mupo- 
BUHOrpayHOl, JIMMOHHOM, AHTapHol, cbyMapoBolk u sOnOuHOH KUCMOT ObiIN 
Hespa3IMUHbl, a MaJIOHaT HaTPpHA OKa3bIBasl caOoe BIMAHMe Ha pa3sBUTHe 
BUpyca. 

Hactosmasa: pa6oTra mocBsmleHa U3y4yeHHIO JeHCTBHA MeTaOOJIMTOB HM aHTH- 
IMCTAOOJIMTOB WHKa TpPHKapOOHOBbIX KHCJIOT Ha pa3MHOXKeHHe BUPyCa OCMOBaK- 
HWHLI B KYPHHBEIX 9MOpHoOHaX. 
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Meroguka paOoTbl B OCHOBHOM 3akulO¥aacb B CuleqyiouleM. BowbulMHcTB 
UCIbITAHHIX BeeCTB PaCTBOPANOCh B AMCTHMMpOBaHHOl Boge. AJeHOsHHTpU 
tbocopHylo KUcMOTYy pacTBopsmu B cbocatHom Oydepe pH 7,4, AutTapHyto, 0M 
POBHHOrpadHyio, MasleHHOBy!IO M MaJIOHOBYIO KHCJOTSI HeHTpaJIM30BaJlM ABY, 
yrieKHcoH coso, a afeHo3HHTpudocwopHy!o KUCOTY — eAKHM HaTpHel 
JO HelitpasbHoH peakiMu. OcTasbHble MpellapaTbl UMeJIMCb B Ble HeHTpailk 
HbIX COJleli. PacTBopbl HCMbITYeMbIX BeLLECTB CTEPHJIM30BaJIMCb Ha BOAAHOM 6 
He np 100°, «60 K HuM fOOaBAAIM anTHOnoTUKH. B o6beme 0,1 MJI OHH BH 
CHIMCb Ha XOpHoasmMaHtoucHy1o oGonouKy 10—12-qHeBHBIX KYPHHbIX 3MOpH 
HOB Yepe3 BO3LyIUHEIM Mewiok. Uepes 5—10 MHH. Tya 2Ke BBOAMJIM BUPyc OCHIC 
BaKIMHbI B BUe B3BECH XOPHOAaMAHTOMCHDIX OOONOUeK 3apaxKeHHbIX KYPHHBL 
QMOPHOHOB B KoHWeHTpanun 10%—10~*. Tlocne wuKyGaltuu B TeyeHHe 42 4ac 
mp 35° pa3sBuTve BUpyca ONpeselAOcb MO HasIM4vIO BAPYCHbIX PeMarrviroTk 
HMHOB MO OTHOIIeCHHIO K 3PHTPOWMTaM KYP, YYBCTBUTEIbHbIM K BUPycy OCHC 
BaKI[MHbI. KOHTpOJbHbIM 29MOpHOHAaM BMeCTO pacTBOpa MpemapaTa BBOAMIM CC 
oTBeTCTBeHHO 0,1 MI QMCTHINMpOBaHHOM BoAbI uM cocdaTHoro Oydepa. | 


Ta6auya 1 


BuusHue MeraOouIuTOB Wuksia TPHKApOOHOBHIX KHCJIOT H UX aHaJIOrOB Ha PasBHTHe 
Bupyca OCHOBaKIMHbI 


s 
g 
Onbpit KouHTpoub ' = 8 s 
3 asm 
aes |F &e.e 
Bemecrso (no 10 mr Ha 9MOpHOR) 8 mes =o aS 
; pesybTat | o | pesyTaT | of 2Hee seee 
3apaxKeHHa 3apaxKeHHA 2 % Sos cree 
QSseoi=Saa 
MasnouatT HaTpHa 30/60 50 41/64 67 17 18 
AuTapHokucspllt HaTpHuLt 15/25 60 19]25 76 16 25 
JIMMOHHOK HCsIbIt HATPHK 44|57 72 44/64 67 5 16 
IlmpoBuHorpagHOKHCsIbIM HaTpHit 42/20 60 12/19 63 3 27 
@PymMapoBoKkHcubll. HaTpHu 13/414 24/24 
MasevHOBOKHCJIbIH HaTpHu 17/20 {4]14 
Metunosnili sup AHTApHOM KHCOTHI 9/33 27 24/40 60 33 25 


IIpumMeuauune. Haq veproi —uncno sMOpHOHOB c nomowHTeIbHOH PIA. ITlox 
yepTol — HCO 3apaxKeHHbIX SMOPHOHOS. CrarHcTHyecKisA AOCTOBepHOCTbh pasHOCTH MoKasa- 
Tegel B 9TOH H Apyrux TaOmMuax onpesenanacb mo A. A. Boapcexomy ,Tasauuet ocropep- 
HOCTH CTATHCTHYCCKHX NOKasaTemeh, M., 1947. 


B raOu. 1 mpescraBsleHa CBOAKa pe3yJbTaTOB HCMbITaHHA PxAa aHTuMeT, 
6O/IHTOB, MeTaOOJIMTOB HM OM3KHX K HUM BelllecTB. M3 Ta6muubt BUAHO, 11 
COJIM MaJIOHOBOH, AHTAPHOM, JMMOHHOM HM MMpOBHHOrpamHoli KUCIOT He OK: 
3bIBaJIM 3aMeTHOPO BJIMAHHA Ha pasBUTHe BUPyca OCHOBaKUMHbI. PasHocTb Mex 
AY OMbITOM HM KOHTPOJIeM B IIpOleHTe SMOPHOHOB, Y KOTOPbIX OOHapyxuBasC 
BUpPyC, 3HadHTeIbHO HWxKe MMHMMAJbHOH pasHOCTH, UMelOllel cTaTHcTHuecKy 
ocToBepHoctb. Couu yMapoBolt KHCIOTbI H ee H30Mepa — MaJIeHHOBOH KU 
JIOTbI OKA3aJIMCb TOKCHUHbIMM JIA IMOPHOHOB WH TeM He MeHee TakxKe He BIH: 
JJM Ha pa3MHOxKeHve BHpyca ocnoBakWHHbI. M3 uncaa ucnbITaHHblx Bellec: 
TOJbKO MeTHJOBbIM SUp AHTapHOH KHCJIOTHI WaBadl craTucTHuecKH JocToBel 
Hoe HWOaBleHHe sTOrO BUpyca. 

HeoOxoaumo ObIvIO BhIACHHTb, He JeHCTByeT JH MeTHJOBbI S*up Kak aki 
fOr HM KOHKYpeHT CaMOl AHTapHoH KucsoTeI. J{IA STOrO OM MocTaBAeH OMI) 
B KOTOPOM OblJla CelaHa NOMbITKAa CHATH MOMaBsaroulee JelicrBHe MeTHJIOB’ 
ro aupa AHTapHOH KUCJIOTHI MpesBapHTeIbHbIM BBeAeHHeM AHTAPHOKHCO} 
HaTpua. 

Y sMOpHOHOB, KOTOPbIM BBOAMICA AHTAPHOKHCAbI HaTpH, BUpyc pase. 
BaJICA TaK 2Ke, KaK HM B KOHTPOuIe. Y SMOPHOHOB, KOTOPEIM BBOAMAM AHTAapHOKH! 
Jb HaTpHH, a 3aTeEM MeTHJIOBbIi scpUp AHTapHOM KUCMOTHI, pasBuTHe BUpyt 
yKa3aHHbIMH BbIIe MeTOLaMH He yaBalocb OOHApPy2KUTb, Kak M B TOM cjlyya 
KOra MM BBOMMIH TOJbKO MeTHJIOBbIM SUP AHTAapHOM KuCNOTH. Orciola ca 
myeT, 4uTO JetcrBHe MeTHIOBOrO ac:upa AHTapHOl KUCOTEI, HO-BuMMOM 
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fe CBA3AHO C OJIOKHPOBaHHeM OOMeHHbIX nporeccoB WHKsa TPHKapOOHOBbIX 
HICJIOT. 

Bplla Takxke MpoBeseHa cepuA onbiTOB c ajleHo3sHHTpudocdatom (ATO), 
HEKOTOPEIX onbITax AT® mpumMensasca B KomMUeCTBeE NO 5 Mr Ha SMOpMOH, 
Apyrux — no 10 mr Ha 9MOpnon. Caoguble 1aHHble yKa3aHHbIX ONbITOB BULHbI 

13 TaOI. 2. OHM TOBOpAT O ToM, uTO BBeseHHe AT® B KYPHHbIM SMOPHOH He OT- 


aKANOCh Ha PasBUTHM BUPYCa OCHOBaKWHHEI. PesyibTaTbl H3N02%KeHHO! pa- 
NOTLI IPHBOAAT kK BBIBOLY, 4TO 


puyc OCMOBaKUMHbI HHaye OTHO- SENS SER 
MTCH K BJIMAHMIO MeTaOomMTOB Ucnbiranue gelicrsua ATO na paseutue supyca 
aHTUMeTAaOOJIUTOB UukKa Tpu- OCHOBaKIHHbI B Ky PHHbIX 2MOpHoHax 
apOOHOBBIX KHCJIOT, 4eM BUpyc a 
panna. Ha ogHoliu to xe Mo- &¢ | —onur | Kourpom| BE Boe 
eM KYPHHbIX  SMOpHoHOB c mo- se Se ae 
OWbIO OHUX M Tex %Ke mpena~- 52 | §, S ae aus 
aTOB, IPHMeHeHHBIX B OHO uM Zs | 8% |,| Be | 358 ae 
oH xe ose, MaloHaT HaTpua Ss | SEs gee S88 £6 
nOwapisa, a COMM SAHTAapHOH Hu a a8 ae 
JMMOHHOH KUCJIOT CTHMYJIMpOBa- 5,0 | 46/59 | 78 | 3753 | 70 8 16 
JM pa3MHOwKeHve Bupyca PpHT- 10,0 | 9/25 1 36 | 16/27 | 59 23 28 


2 
bo ( ) u Obl 6e3 pas JIMUHbI AIA IlpuMeuanne. 3Hayenne undp Hay vepTo u nog 
BUpyca OCHOBaAKUUHbI B OMMCAHHbIX uepTOH Te 2%e, YTO B Taba. 1. 


BbIIUe OMbITaX. OTH HaOsOMeHuA 
COrlacyloTcad TakxKec JaHHbIMu Tommcoua ('%), nou yYeHHbIMH B KYyJIbTypax Tepe- 
OKUBAIOUMX TKaHeH. Takum OOpa30M, pasMHOxXeHHe BUPyCa OCHOBAKIMHbI C Mpo- 
qeccaMH a9poOHoro TKaHeBOroO JbIXAaHHA He CBA3aHO HIM, NO KpalHel Mepe 
CBi3aHO He B TaKOM cTeMeHH, KaK Pa3MHOKeHHe BUpyca rpunna. PasmHuHoOe 
OTHOIeHHe YKa3aHHbIX JBYX BAPyCOB K OOMeHHBIM IIpolleccaM WHKa TpHKapOo- 
HOBBIX KHCJIOT MpelcTaBsaer OobUIOH MHTepec C TOUKH 3peHHA MOHHMAaHHA 
IpHpOZbl BUPycOB HU TOBOPHT B MO/b3y TOTO MH€HHA, YTO Pa3sJIMUHble BUI BU- 
PyCOB MMEIOT HHIMBMLyasbHble OCOGeHHOCTH OOMeHa BelllecTB. . 
OnpefeneHHbI HHTepec MpefcTaBAeT Tak2Ke H€3ABMCHMOCTb Pa3MHOKeHHA 
BUPYCa OCNOBaKIMHbI OT BBeLeHuA B 2MOpHOH AT®. BopoGpera (') o6Hapyxuua, 
yTo BBeyeHue AT® B kypHHbIt JMOPMOH CTHMYINpyeT, HW HHOra JOBOJIbHO 3Ha- 
qUTeIbHO, Pa3MHO*KeHve BUpyca rpulna. Orca eio Obl Cela BbIBOL, TO 
OJHMM H3 HCTOUHHUKOB 3HEPrH, HeEOOXOAMMOH JA OMOCHHTeSA BellecTB BUpyca 
rpunna, ABISeTCA afeHo3sHHTpudocdopHaa KucsoTa. Ec 9TO MpaBHJIbHO, TO 
pa3MuHOe OTHOWeHHe K BBeeHHIO AT®, BO3MOXKHO, CBHCTEIbCTBYeT O CyIe- 
CTBOBaHHH pa3IH4vi Mexk]y BUpycaMu rpunina MU OCHOBaKIMHbI TakKxKe B OTHOILEe- 
HHH UCTOUHHKOB noTpeOsIseMOH SHepruHu. 


VUncrutyt supyconoruu um. Jl. HW. VWpeanosckoro Tocrynuao 
AkayleMuvM Me2MIMHCKHX HayK CCCP 10 V 1957 
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_P@H3HOJIOTHA PACT EHUD 


r. B. EPMHJIOB 


K BONPOCY O ®H3HOJIOrHH WBETEHHA PACTEHMM 
(IIpedcmaenexo axademuxom A. JI. Kypcanosoim 23 VIII 1957) 


Ilepexoq pacTeHuli K UBeTeHHIO HM YCJIOBHA 9TOrO Mepexofa aBHO MpHBJe 
KaloT K ce6e BHHMaHHe. OHakO JO HaCTOALMLero BPeMeHH MaJIO YYHTHIBAJIOC 
gHayueHHe HHAMBMAyabHbIX OcOOeHHOCTeH CaMHX paCcTeHHH, B 4aCTHOCT 
MaJIO HCCIeOBaHO BJIHAHMe Ha WBeTeHHe TeX OCOOeHHOCTeH pacTeHHH, KOTO- 
pple 3aBHCAT OT Ka¥eCTBa B3ATbIX WIA MOceBa CeMAH; CeMeHa HMKOra HE 
ObIBalOT OJMHAKOBbIMM flaxKe B Mpefemax OAHOrO Kosoca HH Moga (',”). 

BuauaHve ocoGeHHocTel CeMAH Ha XapaKTep UBeTeHHA BbIPOCIIMX H3 HHX pay 
CTeHHHM HaM ylamoCb HaOJ0LaTb B OAHOM M3 MOCeBOB KYKYPY3bl, NPOBeeHHOM} 
ceMeHaMH pa3JIH4HOK cnesocTH. B ombite OblIM BbICeAHbI CeMeHa MATH pa3sJIHy-b 
HbIX MO CKOpOcMesOcTH COPTOB KYKYpy3bl, yOpaHHble B (ba3y MOJIOUHOH H BO-F 
CKOBOH CMesIOCTH, a WIA OHOrO CopTa, KpoMe Toro, B HavaJie MOJIOUHOH cre- 
focTu *. Vicnomb30BaHHble IA moceBa CeMeHa HMeJIM 3Ha4HTeJIbHO MeHbIIMH 
aOcOJNOTHbIM Bec, YM BeC HOPMaJIbHO BBI3SPeBLIHX CeCMAH aHHoroO copTa' 
(taba. 1). 


Tao6auna 1 Ta6muna 2 
AOcoOuIOTHBIN BeC HCMOb3OBaHHbIX JIA T10- BulcoTa pacTeHH KyKypy3bl 2O BepxXyLIKU 
ceBa C€MAH Kykypy3bl (B rpamMax) MeTeIKH Tepeq y6opkoH (B caHTHMeTpax) 
Pasa cnenocTH, B KOTOpy10 @a3a cneocTH, B KOTOpy!0 yOpa- 
yOpaHbI cemMeHa HbI CeMeHa 4 
Copr Kykypy3bI eae 
HawaslO IMonou- | BocKo- | nou- HayaJO 
Bore Haa Bas Haa* MomouHot | MOOuHaa | BOCKOBax 
| 
[leppenen, -- 121,4 | 194,14 200 Tleppenen — 165,74:3,96] 153,0+4,06 
ere oate a ee isa.e CuaBropog- 
== a ’ = cKkaa 270 — 153,5+3, 144,342,4 
Omckaa Oenaa _ 126,3 | 163,6 _ Ae Gee £3,10 342,49 
XapeKoOBcKaAa nan - 167,3+2,84) 146,74+2,12 
Oesaa 3y60- XapbKoBckan \ 
Caneel — 158,9 222,41 |240—300 6enan 3y- 
espepo-Jlakor- 6 = 0, »71| 206,1+2,90 ! 
ckaa 145,9 | 177,9 | 209,7 [250-270 Geren ta: koh rs 


KOTCKaa 189,6-+4,41| 181,4+3,26] 184,3+2,98 
| 


* Tlo anupim (8), 


| 
Hegopa3BuTocTb C€MAH He MOMellaJia HM WaTb XOpOWiMe BCXOAbI, H3 KOTO- 


PbIX Pa3BHJIMCb BNOJHE HOPMaJIbHbIe pacTeHus. KakKIbl BapHaHT CeMAH BBI- 
ceBaJICA B 4-KpaTHOM MOBTOPHOCTH KBapaTHO-rHe3OBbIM CMOCOGOM Cc MpoppIB- 
KO lO Tpex pacTeHui B rHesfe. Bcero B BapMaHTe Opi0 60 pacreHult (20 rHesz). 
B nepHoy mpopactanuad oOHapyxXWlacb HeKOTOpad pa3Hulla B TemMmax NosBuJe- 
HUA BCXOJOB H B OOMLEH BCXOXKeCTH MeXxKy CeMeHaMH pa3JIMYHOH CnemOCcTH, HO 
pa3Muua He MpeBpiwatmm 1—2 yHel. BcxoloB noaABuNOCch WocTaTOUHO, H BO 
BCeX BapHaHTax Oblla oOecneyeHa 3ayaHHad rycToTa cTrosHua pacrenuit. He 


* CemeHa, UCHOMb30BaHHbIe LIA Mocesa, ObIMM Noyuenbt oT JI. MW. Cepreesa, 3a uTo, nomb- 
3yACb CJIy4uaeM, MpMHOUy emMy OmarojapHocTs. 
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IO S3aMeTHBIX pa3sviMuni] MexKly pacCTeHHAMHM CpaBHHBaeMbIX BapHaHTOB 
mpefesax copta M B TeyveHve NepvHosa BereTalluu. ITO BUAHO TakxKe Mp cpaB- 
HMM BbICOTHI pacTeHui Nepeyx yOopKon (Tad. 2). HeOonbuiaa cpequHHad ommM6- 
CBUeTEIbCTBYCT O JOBOJIbHO OOJIbUIOM BbIPABHEHHOCTH pacTeHHli MO BbICOTe 
ripeyetax BapnaHTa. 

TakuM OOpa30M, KO. BpeMeHH HacTYIMVICHHA WBETCHHA PaCTeHMA KyKYPY3bI 
onbiTe B ipefelax COpTa M NOBTOPHOCTH ObIJIH BHELWHe JOCTaTOUHO BbIPaBHeHbI. 
C Havasla UBeTeHHA BCE OMBITHBIE PaCTeHHA NepHOMyecKN OCMATPUBaJINCh, 
WIA KaxKOrO pacTeHHA OTMeYaJIOCb BPeMA 3allBeTaHHA MeTeJIKH HM KaxkKoro 
mouaTKos. HayasioM WBeTeHHA CUMTaJIOCb MOABJICHHe MepBbIX TbIUMHOK HIM 
HYMKOB HHTeH Ha Bepxylike nouaTKa. [lockobKy B pa3HbIX BapHaHTax 
KOHILY OMbITa OKa3aJIOCb HeOMMHAKOBOe KOJIMYeECTBO pacTeHHH HM HeKOTOpbIe 
aCTeHHA BCJIeACTBHe NOBpexKJeHHH BPeMTeIAMH He WBeM, XOX WBeTeHuA 
0Ka3aH B BUe Mpolenta IWBeryulux couBeTuH (B WaHHbI WeHb) OT OOuLero uH- 
a COUBeTHH, 3al[BeTIUMX B 3TOM BapMaHTe K KOHILY BereTalluu. 

JIleto 1956 r. ObiI0 MpoxsaHbIM, HM WBeTeHHe axKe CaMbIX PaHHHX COPTOB 
eppeHen, CraproposcKkasa, OmckKas) Hauasiocb TOJIbKO B KOHL MIOJIA HW ObIIO 
JibHO PaCTAHYTO: OT 3allBeTaHUA MepBbIX COWBETHH JO 3allBeTaHHA NoceLHUX 
HEKOTOPEIX BapHaHTaxX MpOxosNO Combe Mecatla. Kak BUHO U3 aHHbIx 
a6. 3, CMEIOCTb B3ATHIX AI MOCeBa CEMAH OKa3aJia OOJIbIUOe BUIMAHMe Ha BpeMa 
jauajla IBeTeHHA KaK MY2KCKUX, TaK HW %KeCHCKHX COLMBeTHH. 


alonnuiags 
Xo UBeTeHHA pacTeHHH KyKypy3bl 


Yncno AHeH OT NOMHbIX BCXOJOB 
o Ynceno gHeli oT 


q To no pie) qo oO HauaJia WBeTe- 
_ Copr CnesocTh |20 Ha4.| yeep, | uper. | uper. |2° #44%-| ueer. | user. | urer. | HA AO Weer. 
KYKYPy3bl Cc€MAH ILBeT. 25% 50% 715% UBeT. 25% 50% 75% 79% couBpeTui 
| MY2KCKHe COMBeTHA | 2KEHCKHE COMBeTHA MY2KCK. | 2KeHCK. 
lepBeHel, moslouHad 46 53 56 63 45 56 63 74 17 26 
BOCKOBaaA 45 49 52 55 45 50 54 59 10 14 
IaBrOpoy- | MosouHaa 50 53 59 66 50 56 64 69 16 19 
exan 270 BOCKOBaA 45 49 52 64 45 49 53 58 9 13 
JmcKaa 6e- | MOsouHAaA 49 55 64 68 46 57 64 68 19 22 
naa BOCKOBaa 45 54 54 56 45 o4 56 62 11 17 
apbK. Gen. | MOomouHaA 57 66 7B 74 60 72 — 78 17 18 
3y60Buy. | BOCKOBaA 53 61 66 69 56 65 70 74 16 18 
eBepo-Jla- | Hay. 
KOTCKaav MOJIOUH. 66 69 - vol _ _ — — = 
MOJIOUHAA 66 68 71 _— 66 
BOCKOBaa 57 64 67 63 70 — — -- _ 


Y pacTeHul “U3 CeMAH, YOpaHHBIX B BOCKOBOH CMeJIOCTH, IWBeTeHHe NepBbIx 
[VKCKUX COMUBeETHH Hauaslocb yY BCeX COpTOB Ha 4—5 Hel paHblle, 4emM y pa- 
TCHHM M3 CeMAH, YOpaHHbIX B MOJIOUHOM cnesocTH. B KayecTBe NoKasaTeseh 
aJibHelilero xOjla WBeTeHHA MpPHHATO uMCIO THe OT BCXOJOB MO 3allBeTaHHA 
5, 50 u 75% couBeTHH OT 4HCa COUBeTHH, 3al[BeTIWIMX K KOHILy BereTaluu. 
\axkjlad H3 OTMeyaeMbIX (:)a3 Y pacTeHHH U3 CeMAH BOCKOBOHM CresIOCTH HacTy- 
ala paHblille, 4eM yY paCTeHHH 3 MeHee CIeJIbIX CEMAH, MPHYeM STOT. paspbIB 
O xoly UBeTeHUA yBeMuMBasca. Tak, cba3a «uBeTeHHe 25% My2KCKHX COLBe- 
Ali» HacTynasa paHbille Ha 4—5 mHeli, wBereHue 50% Ha 4—7 Heli, a 75% — 
a 5—8 quel. Ilperenue y pacreHuli 43 CeMAH, YOPaHHbIX B BOCKOBOM CNeOCcTH, 
poxoqusio, TakuM OOpasoM, Oovlee ApyxHO. Ha 3TO yKasbIBaeT Tak2Ke HM Mpo- 
.UKUTEJIbHOCTh WepHoOa OT Havasla WBeTeHHA MYXKCKUX COMBeTHH WO casi 
5%», KOTOpad y pacTeHUit U3 CeMAH,. yYOpaHHbIX B BOCKOBOM CleOcTH y OOuIb- 
IMHCTBa COpTOB G6blia Ha 7—8 Hel KOpoue. 

SalpeTaHue MepBbIX %KeHCKMX COllBeTHM y pacTeHHit U3 CeMAH, yYOpaHHBIx 
BOCKOBOM cHemOCTH, HacTynui0 Ha 4—5 Hel paHbilie y Tpex copTos (Cras- 
ypomcKkan, XapbkopcKkasa, Cepepo-JlaKorckaa), y AByX COpTOB WBeTeHHe Nep- 
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BbIX 2%KCHCKHX COMBeTHH HauaJlOCcb OMHOBpeMeHHO. OHako 3al{BeTanHe OcTadli} 
HbIX COIBeTHH MpOxoAUs0 Sosee A PyXKHO B BapHaHTax, re ceMeHa Obl yOpart 
B BOCKOBOM CnesocTH. PasiM4unaA MexKAy paCTeHHAMHV U3 CEMAH Pa3HOU CiesOC' |p 
B Ipelemax copta B ase «ipeteHne 25% XKeHCKUX COUBeTHH» COCTABJIA.| 
6—7 muel, B case 50% 8—9 pHelt, B pase 75 % 4—12 Hen. Ilepuoy or Haya. 
IBETCHHA TePBbIX 2KeHCKHX COUBeTHH To UBeTeHUA 75% y OOMbIIMHCTBa COpTiff 
B BapMaHTax, BbICCAHHbIX CeMeHaMM BOCKOBOM CHeJIOCTH, Obl Ha 5—6—12 AH 
Kopoue. TaKuM OOpa30M, M 3allBeTaHve 2KeHCKUX COMBeTHH yY pacTeHHH u3 OF) 
yee 3peJIbIX Ce€MHAH MpOXosHIO ApykKHee. | 
KocBeHHbIM oKa3aTesiem GOoulee Me@JJICHHOrO reHepaTHBHOTO pa3sBUTHA Pp} 
CTeHHM KYKYPY3bI H3 CeMAH, YOPaHHbIX B MOJIOUHOH CMeJIOCTH, ABJIACTCA 1R 
Ooulee BLICOKMM pocT y OOMbINMHCTBa COpTOB (cM. TaOJ. 2). ) 
IIlpupeyeHHble aHHble MOKa3bIBalOT, UTO B HallleM OMbITe CTeMeHb 3peJ0c’ 
CeMAH, KOTOPaA MIPOABIAeTCA TAKXKE B KOJIMUYCCTBE BELLCCTB B SHAOCHepMe, 1 
OKa3asla OULyTHMOrO BJIMAHHA Ha POCT BereTaTHBHbIX YaCTeH PaCTeHHH K]) 
Kypy3p! (*,°). CremeHb 3peslocTH C€MAH 3aMeTHO OTPa3HlaCb Ha Pa3JIMYMAX Ih 
BPeCMeHM HaCTYMIe€HHA IBeTeHHA, T. €. Ha CKOPOCTH MpOXO*KeHHA Mpoteccop. 
MpeMIMecTBYIOUINX ILBeTeCHHIO. STO BOSMOXKHO JIMWb BTOM CJIyuae, ECM pacTeHrs 
U3 C€MAH pa3JIMUHOM CMeNOCTH MO-pasHOMY pearHpytoT Ha OAHU HM Te Ke BHeLP 
Hue YCJIOBHA, HMelOUlHe 3HadeHHe [VIA MpOXORKeCHHA CTAaMWHbIX H3MeHeHHSE 
WJIM, HHave TOBOPA, eC OOMEH BellleCTB Y STHX PaCTeHHH MpOTeKaeT HECKOJIbH 
wHaue. ty 
TilpupeeHHble JaHHble MO3BOIAIOT TakxKe MOaraTb, YTO HEOJHOBPeMeCHHOCHp 
3allBeTaHHA pacTeHHH, KOTOPad MOCTOAHHO HaOsioqaeTcaA B Noe, OObACHACTCHE 
He TOJbKO pa3JIM4HAMM B MUKPOYCJIOBHAX MpOH3pacTaHuA, HO HW MHAMBUAyasey 
HbIMH OCOOeCHHOCTAMH CeMAH, U3 KOTOPbIX 3TH PaCTeEHHA BbIPOCJIH, B YaCTHOCTH) 
cTeleHbIO UX 3peocTH. B sTOM MOxeT ObITh OHA U3 NPHYHH WaBHO U3BeCTHOME 
3HaveHHA MOCeBa BbIPABHEHHbIMU MO pasMepy U Ooslee KPyMHbIMM CeMeHamn (*Mf 
IIpu nocepe Oovlee KPyMHbIMH CeMeHaMH BO3MOXKHO GOoJIblliee 3Hav¥eHHe Meet! 
He CTOJIbKO CaMa No ceOe BeJIHUMHA 3allaca BelleCTB C€EMAH, CKOJIbKO Bbipali 
HeHHOCTb CeMAH 10 pasBHTHIO HX 3apOblilla MU OOeH CiesOCTH 3epHa, a TAKE 
MO CHOCOOHOCTH pacTeHHH U3 TaKUX CeMAH Oosee eqHHOOOpa3sHO pearMpoBaTet 
Ha BHeIIHHe YCJIOBHA, B YaCTHOCTH Ha YCJIOBUA, Olpeesaroulve Mpolecc pas 
BHTHA. 
Bumsnne HHIMBHyasbHbIX OCOGeHHOCTeH CeMAH JOJKHO MPHHHMAaTbCA BR 
BHHMaHHe Kak IIpH MOCTaHOBKe 9KCIe€PHMeHTOB NO U3yyeHHO (UusHOMOrHN LUBE 
TeHHA, TAK HW MPH OMeHKe MOJIYYaeMbIX JaHHbIX, OCOGeHHO B TeX OMbITaXx, B KC 
TOPbIX TOJIbKO YaCTbh PacTeHHH BHIKOMAIMBaeTCA WIM MpNcTynaeT K WBeTeHHKP 
a Tak?Ke B TeX CJlyuaAX, KOra WBeTeHHe CHJIbHO pacTaruBaeTca.BsusaHne cch 
CTOAHUA C€MAH, B YACTHOCTH HX CMeOCTH H XHMHYeCKOFO CocTaBa, HeEOOXOUMM) 


YUMTbIBATh H MPH W3yYeHHM YCJIOBHH, HMeIOWIMX 3HaYeHHe JIA pasBUTUA pacTed 
HUM. 


Uucruty?t 6nonornu Toctynuao 
Ypambekoro dunuana Akagemun Hayk CCCP 20 VIII 1957 


UHMTHPOBAHHAA JIMTEPATYPA 


‘H. B. Muuypun, Uroru wecruzecatuneruux padot, Usa. AH CCCP, 1950 
* H.W. Tymanuos, Tp. Uucr. cdusuou. pacr., 8, B. 2, 46 (1946) 3 PyKopolcTso 10 ampoft 
6a CeEMbCKOXOSHHCTBEHHBIX KyJbTyp, 2, M., 1949. 4A. M. JleoutTbe B, Kyxypyll 
3a — lleHHad KOpMOBad kKyJbTypa, Spocmapmh, 1954. 5B. TI K y3bMuUeBP, 
H. H. Kyaemos, San. Xappkosck. cenb.-xo3. nucr. 11, 77 (1955). © HW. B. Axy mi 
Ku H, Pacrenuesonctso, M., 1953. 
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Wornagn Akagemun nayx CCCP 
1958. Tom 118, Ne 3 


PHZHOJOLHA PACTEHHH 


®. ®. MALILKOB u T. K. HKOHEHKO 


O B3AMMOCBSA3H MEXKAY BHEKOPHEBbIM NMTAHHEM, 
®OTOCHHTE30M HW KOPHEBbIM MMTAHHEM PACTEHHA 


(ITpedcmaeaeno akxademuxom A. JI. Kypcanoeom 30 VIII 1957) 


| B page pa6or (**’) Obiio noKa3aHO, YTO BBeeHMe a30Ta, a TAKIKE 3O0JIbHbIX 
HQJICMCHTOB Yepe3 JIMCTbA BbISbIBACT CYILECTBEHHble CABHTM MW H3MeHeCHHA B xOse 
iBAKHeHWAX CPU3SHOJIOrHYeCKHX MpoleccoB — (oTocHHTe3sa, MbIXaHHA, JeATeMb- 
|HOCTH cbepMeHTOB HT. J. (1,”). 

B nocweqHue roybl pasoTramMu XapbKOBCKOFO CebCKOXO3AHCTBEHHOFO MHCTH- 
TyTa N0Ka3aHO TakKe BJIMAHWe BHeEKOPHeBOrO MMTaHHA Ha Npolecc norsowe- 
HUA HW UCMOJIb30OBAHHA MMHEePaJIbHbIX NMTATeJIbHbIX BeILeCTB KOPHEBOM CHCTeMOM 
|pactenul (‘8’). B BererayuonHom onbite H. HW. Wepesnepn apopaa nuiennua 
} Apremopka, MOJIyuMBIad B MepHO cTeOeBaHHA M KOMOWIeCHUA BHeKOPHEBYIO 

MOLKOPMKY PpaCTBOPOM MOUeBHHBI, COepxKala B CBOMX Haj3eMHbIX OpraHax 
| SHAUHTe/bHO Goble (NO CpaBHeHHI0 C KOHTPOJIeM) He TOJIbKO a30Ta, HO U (poc- 
Wcopa HU KawHA. HecoMHeHHO, 4TO 9TO MOFJIO MPOH3OHTH TOMbKO 3a cueT Gosee 
\HHTeCHCHBHOFO MOMIOWeHHA STHX QJIEMeCHTOB H3 NOUBbI KOPHAMM pacTeHHi. 
iH. HW. Wepesepa npuxogur K BbIBOY, YTO BHEKOPHEBYIO NOAKOPMKy CuleLyer 
(paccMaTpuBaTb KaK arpoTexHwueckult npvemM. Makrbl, ycraHoBseHHble H. VM. 
‘Wepepepe, tTpeOopasu aibHeliwero u3yueHHaA. 
| B 1956 r. Hamu Obluia TpoBeyeHa CepHA ONbITOB Cc TOMaTamH copta «Mask» 
'B yCJIOBHAX BOMHOK KysIbTypbl. Bombuloe uncIo TOMaTHbIX pacTeHHH BbIpaLlu- 
|Baslocb Ha muTaTebHow cmecu Teabpurena fo 48-2HeBHoro Bospacta (dasa 
| 6yToHH3alluu — Hayaslo WBeTeHHA), Mocwe uero y HUX OMpesenAacb nordo- 
| Wlarollad MOBepXHOCTb KopHeli mo Metoyxy VM. MW. Kosocoga ('*) u mponspoyzuaca 
OTOOP WIA [asJIbHeMIUMX OMbITOB TOJIbKO TaKHX 9K3CMIVIAPOB, Y KOTOPbIX pa3- 
-Mepbl Orsoulaouleli MOBeEpXHOCTH KOPHeBOH CHCTeMbI ObIIM JOCTaTOUHO O1K3- 
KMMH. OToOpaHHble pacTeHHA pa3feAIHcb Ha [Be rpylibl — KOHTPOJIbHYyIO 
|W MOJOMbITHYIO, MPH 9TOM JIA KOMMJIEKTOBAHMA YTHX Tpyln pacTeHua nod- 
| 6upamuch Tak, 4TOOb! CyYMMapHas MOTOWalollad MOBepXHOCTb KOpHeH BCeXx 
| pacTreHult OHO rpynnbl Obiia Ob! MO BO3MOXHOCTH paBHa (MIM OUeHb OM3Ka) 
|Epyrou. Satem pacteHua oOeux rpynn (no 16 B kKaxkok rpymne) cTaBMIHcb 
Ha MMTaTembHyIo cMmecb JTembpuresia, K KOTOpOH B KauecTBe HHAMKaTopa 
foOaBiasica paluoakTHBHbIlt usoTon docdopa (P**) B KomuuectBe 20 wCu Ha 
| cocyd. 
Tlanee rpyina MOJOMbITHBIX pacTeHHH MOMyuasla BHEKOPHeBy!O MOAKOpMKy 
| 1% pacTrBopoM MO¥eBHHBI 43 pacueta 4 Mi pacTBopa (tT. e. OKouO 18 mr asorTa) 
Ha cocyyz. B nocaenyroume 10 cyToK y KaxKJOro NOJOMbITHOrO MU KOHTPOJIbHOrO 
pacTeHua exkeHeBHO pH nomoulM cueruuKa Tetrepa— Mioumepa onmpeyena- 
Och (HapacTarolllHM HTOTOM) COJepxKaHue B JIMCTbAX PaMOakTHBHOTO H3OTOMA 
-(bocctbopa, morsonmaemoro KOpHAMH 43 WMTaTebHOrO pacTBopa. B nowJyuyaemple 

otcyueTb! (cpequue u3 10) BHOcMacb nompaBka Ha eCTeCTBCHHDIM palwOakTMBHbIM 

pacnag P®2 3a npemilecrBopaBliMii mepHox BpemeHH. 3a u1OHb-MIONb 1956 r. 

TakHe OMNBITHI Ob MpOBeeHbI YeTbIpe pasa. CBoMHbIe aHHble yCpeHeHHbIX pe- 

3YbTaTOB BCeX YeTHIPeX ONBITOB MpefcTaBseHbl B TAO. |. 
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Ta6auna 1 


Tiunamuxa nocTymieHua 8B JIMcTbA ToMaToB P%?, morsomlaeMoro KOpHAMM M3 NMTATe/bHOrCh) 
pacTBopa, Y KOMTPO/IbHBIX HM MOAKOPMJIeHHbIX pacTeHul (cpeqHue aHHble Wid 4 OMBITOB, BBr 
paxkeHHble B MMMy/Ibcax paflMoakTHBHOrO pacmaga 3a 1 MHH.) 


Tun piss nw a 
Ee 242 al 
oO : za Q i) +e i i 
Es Ener 5 2 Ss 4 
B | See] s/o sta} 5] 6} 7/8] 9/10] & | see 4] 2/3) 4) 5) 6) 7) 8] 9) 0 
baa o 16S 
2 | 822 | | 2 |oee | 
a 
KouTpoap BuoekopHeBaa NOAKOPMKa il 
4 0,2196 |65/77|114 [106] 128] 218) 270] 289] 324] 341}} 41 | 0,2113/71/128] 220] 222) 258/ 285) 361{ 503] 594] 63€ é 
2 | 0,2343 51/66] 78 | 84 | 118] 140] 203) 254] 279] 300] 2 | 0,2342/72) 90]146) 156] 205] 243} 322} 443) 636) 67& ici 
3 0,2006 |20}30] 52] 73] 78! 116] 148) 169] 193} 2211 3 | 0,2005/33] 53) 86] 123} 141] 273] 300] 3855} 428) 49C)}hy 
4 0,1860 ]41]57| 93 | 87 | 113] 189} 222] 249] 273] 32] 4 | 0,186 |46]106] 194] 190] 225] 251} 312) 419] 459} 556 bi, 


Cpean. 0,2101|44|57| 84 | 37| 109| 166| 211| 239| 267! 297 Cheam 0208 lool 94 |161| 173| 210| 263| 324{ 430| 564 581 


OKCNePHMeHTaJIbHble aHHble, MpWBeeHHbIe B Tad. 1, CBAeTebCTBYIOTH) 
O TOM, 4TO MOrOWleHHe pafkWoakTMBHOrO octopa pacTeHHAMM, NOJYYHBUIMMH SP 
BHCKOPHeBY!O MOAKOPMKy a30TOM, BO BCeX C/y4¥aHx MpOWCXOAMIO Ooulee HHTeH-B 
CHBHO, HapacTad H30 JHA B JeHb; 
UMN] mut pa3Hulla JOCTHrIa MaKCHMyMa Hal 
600 10 feHb uw cocTaBHsia (B cpeqHem)@: 
292 umn/muH, T. e. 98,3% B MOMb3yle 
NOJKOPMJICHHBIX PpacTeHHit. I 
Xo normoujenua P%* KOpHAMH fl 
KOHTPOJIbHbIX H MOJOMBITHBIX pacTe- ff) 
HHH XOpoulo BHeH Ha puce. l. 
Mbi He MMeJIH BO3MOXKHOCTH TIpo- 
CI€MMTb 3a XOJOM MOFVIOWeHHA M3 §- 
Z 4 6 8 f0on  cyOcTpata azoTa, OJHaKO XHMH4eCKHE 
’ aHaJIHW3 paCTHTeJbHOrO MaTepHaua, 
Pue. 1. unamuka nornmomenua P®2* kopHamu MpOW3BeNeHHbIi mocme sMKBH_aLUN | 
TOMaTOB (CpeqHHe JaHHbIe M3 YeTbIpeX oMbI- 
tos). | —KoutTponb, IJ —pactexua, nomy- TMePBbIX TpeX ONbITOB, MOKa3aJl, YTO M 
4UMBUIMe BHEKOPHeBy!lO MOAKOPpMKy pacTsopom  4a30T IOrIOULaeTCA KODHAMH NOAKOPM- 
MOUeBHHBI JIGCHHbIX PpacTeHHH Oomee HHTCHCHBHO 
10 CpaBHeHHIO C KOHTPOJIbHbIMH, O| 
¥YeM CBUJeTeIbCTBYIOT CJleLyouwe WMpbl MpoleHTHoro cosepKaHuA asota B 
HaJ3eMHbIX HM NOA3eCMHbIX OPraHaX TOMATHBIX pacTeHu (cpeqHHe U3 JaHHbIXx 
TpeX OMNbITOB): 
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JlucTba Cre61H Kopxu 
Koutposb 3,65 1,42 PSK) 
BuekopHesasxi 
TlOJKOpMKa 4,25 ole 3,14 


_ Takum oOpasom, (pakTbl, yranopsmenupie H. VM. Ulepesepeli B onprrax c Apo- i 
BOW MWeHHIeH, NOATBePpAMIHCb UH B OMbITaX C TOMAaTaMH. 

Hao Aymarb, TO MeXaHH3M BO3JelCTBHA BHEKOPHeBOrO MHTAaHNA Ha norno- F 
IeCHHe MMHepaIbHBIX BelleCTB M3 CyOcTpaTa KOPHAMH pacTeHuii JocTaTouHO & 
ClO7KeH HM BKJOUaeT B CeOH BCe MHOTOOOpa3Hve MpoleccoB OOMeHa; OHAaKO HeCoM- i 
HeHHO, UTO OJHHM H3 3BeHbeB HeMH, CBASbIBaIONeH BHeEKOPHeBOe H KOpHeBOe P 
MMTanve pacTreHui, ABJAeTcA dbotocnuTes. He nosznexut COMHeHHI0O, 4YTO 4eM 
MHTeHCHBHee OyeT MpoTeKaTb Mpotece doTocuHTe3a, TeM OOubILe KOPHH OylyT ¥ 
MOYYaTh OPraHH4ecKOH MMMM, TeM JyuWe OykeT ocyuecTBAATBCA UX poct u | 
Tem Obictpee OyeT yBeMMUHMBaTbCA UX NoOrolaroulasn MOBEPXHOCTb, UTO, B | 
CBOIO O4epedb, MOBeYeT 3a COOOM MOBLILWeHHe MHTCEHCHBHOCTH MOroulenua Mu- 
HepaJIbHbIX BellecTB H3 cyOcTpaTa. Bomee o6nbHbIti MIpHTOK B KOPHH 9HeEp- it 
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PTHYCCKOTO MaTepHasla M3 JIMCTbeB MpHBeeT K YCHJICHHIO JbIXaHHA KOPHEBOH 
CTEMbI HW 3TO, ONMATb-TaKH, MO2XKET CTaTb MpHYMHOH Goslee HVHTCHCHBHOFO MO- 
OICHHA MHHePaJIbHbIX BeLIECTB H3 NMTaTebHOrO pacTBopa. 

Kak yxKe OTMeYalOcb BbIIle, IKCIePHMeCHTaIbHO JaBHO YCTaHOBJeHO, 4TO 
€KOPHeBbIe MOXKOPMKH, KaK MpaBHJIO, MOBbIWAaOT HHTCHCHBHOCTb (pOTOCHH- 
e3a. Hac 3avHTepecoBaslo, Kakoe BIMAHHe OKa3asia BHeEKOpHeBad MOLKOpMKa 
O“eBHHOH Ha Mpoecc oTOCHHTe3a Y TOMATHBIX PpacTeHHM B TOMbKO 4TO ONM- 
AHHOM HaMM OMbITe. 
| OnpeyeneHve HHTeHCHBHOCTH (oTOCHHTesa ObIIO HAMM MIpousBefseHo Mepey 
JAKBUallMe MepBbIX TPeX OMbITOB; Mbl MOJIb3OBaJIMCb BECOBbIM MCTOJOM B MO- 
mpukauun T. M. Megpegesa (7°) u nowyuuiM pe3syJbTaTbl, KOTOpble He Tpyy- 
0 ObLIO MpeABUeTb: BHEKOPHEBAA NOAKOPMKAa BCAKUM pas BeCbMa CYULeCTBeH- 
0 MOBbIWAaIa HHTCHCHBHOCTb (POTOCHHTe3a MOMOMbITHBIX pacTeHHii; cpemHee M0- 
pIMeHHe MHTCHCHBHOCTH (poTocHHTe3sa y MOAKOPMJICHHBIX pacTeHHl no cpaB- 
CHO C KOHTPOJIbHbIMM cocTaBulo 77%. 

Takum o6pa30M, NOJIyYeHHble HAMM 9KCIePHMeHTaJIbHble WaHHble ator Jo- 
JOHUTENbHBIE NOKAaSaTebCTBa Ha/IMYMA TECHOM B3AMMOCBASH MexXy BHEKOp- 
HeBbIM, KOPHEBbIM H BOS3/YIIHbIM MMTaHWeM pacTeHHuii. 


itt 


r) 


XapbKOBCKHH CebCKOXOSALMCTBEHHBI ~=HHCTUTYT Tocrynuso 
um. B. B. oxyuaesa 29 VIII 1957 
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Jlokaanm Akagemun nayk CCCP 
1958. Tom 118, M3 


PH3HOJIOTHA PACTEHH 


WM. H. CBELWHAKOBA 
O NOBEXEHHM KPAXMAJIA B TIJIOHAX MACJIMUHBIX PACTEHUY 
(IIpedcmaeaeno axademuxom A. JI. K ypcanoseim 10 1X 1957) 


Ilpexcrapenue 06 yrmesoyax KaK HCTOUHMKe OO6pas0BaHWA 2%UPOB ObLD 
HewaBHo moyrBep»kyeHo JI. I]. )KqanoBoh Mp NOMOLMLH MeYeHBIX CaxXapO3bl 
aleTaTa B OlblTaxX Ha ropynle H noscouHeyHHKe ('). Brio KOHCTaTUpOBal 
TakxKe BKJIOUeHHe Me¥eHOH TOKO3bI B 3aMacHble BellleCTBa Ce€MHAH XJIOMYE 
Huka (*): Hapayy C WHTeHCHBHbIM OOpa30BaHHeM palMOaKTHBHOH LeJJIONO 
MpOHCXOMMJIO BKMOUeHHMe MeyeHOrO yrulepoda Kak B IIMIepHHOBylO, Tak HU) 
aIMPaTHYeCK 10 YaCTbh MOJICKYJIbI KUPa. C MOMOULbIO HOBOH THCTOXMMMYCCK 
MeTOJMUKM HaMH U3yuaICA OHTOreHeS MACJIMUHbIX PpacCTeHHH WM pOJlb KpaxMas 
WH WwlacTHy, B Mpolecce OOpa3s0BaHuA 2%Xupa (’). 

B HacTOaleM HCCJIeOBaHHH M3yyaHCb OCOOeHHOCTH IpeBpallleHuA Kpal 
Majla B [wlaCTHax, CBA3aHHble C ONpeeeHHbIMU JTaMamMu ucpdepeH UM poBIpG! 
WM pocTa 3apoOjbllla H TeEMNOM HaKOIMJIeHHA *Kupa. | 

OG6bekTaMM CJTYKUIM COspeBatolllue CeMeHa MACJIMUHBIX pacTeHHl: OeoH 
capentckolH ropyum (Sinapis alba u Brassica Juncea), wbHa (Linum usitat) 
simum), pamca (Brassica napus), Maka (Papaver somnilerum). Co3peBarony 
ceMeHa (PHKCHPOBaJIHCb eKeHeEBHO OT Hauasla UBeTeHHA TO cospeBaHy 
C wesbio COXpaHeHHa %Upa OGe3BOXKUBaHHe MH MapadwHHpoBaHue MaTepHa 
NPOBOAMJOCb OVeHb Opicrpo — B TeyeHve 5 yac. (5 MuH. B40” cnupre, 7/2 4a! 
B 70°, 4/, uaca B 90°H no | uacy B2 aGcomOTHBIX cnupTax; 3aTem no 10 my 
B 3 OeH30u1ax, 1/, Yaca B TepMoctate 54° B I napadunHe uv 40 Muu. Bo II] napadune 
TakuM cnoco6om o6pa6oTkH 2%KHp yaBalOCb COXpaHHTb B OoubilelH cTene 
yeM IIpH OObINHOH MpoBodKe. 

Tlocne cbukcauMu MaTepvasa »%uyKocTAaMu Pero unm Unauuno (puKcatop) 
B KOTOPHIX OOA3aTeIbHO MpHCyTCTByeT ABYXPOMOBOKHCJIbIN KaJIHH) KpaxM 
M R€KCTPHHbI OKPalMBalOTCA OCHOBHbIM (PYKCHHOM B APKO-KpacHblli Ber. JI! 
KOHTPaCTHOCTH OOOJIOUKH MWiacTHA Mp STOM MOXKHO NOAKPaCuTh JMXTIpIOHe 
B 3eJeHbI IWper. BecbMa yOOHOl OKa3amacb Okpacka no Moguaepckom 
BOJHBIM pacTBop ocHoOBHOrO pyKcuHa 0,25 r Ha 100 cm® Bomb ul r auxtrprl 
B 70 cm’ spreHoa. Okpacka Cpe30B MpOHsBOXusacb CieLyIOuluM obpasogG 
oO6padorKa OCHOBHbIM (pyKcuHoM 10 MHH., ObicTpoe ONOMacKUBaHHe B JUCTH 
JIMPpOBaHHOH Bose M 3aTeM B 96° cnupTe, AuddepeHuMpoBKa B aOCOMIOTHOM cry 
te 2 muH. Ilocme yKa3aHHbIX Onepaluli cpesbl MepeHOcATCA B JMXTTpIOH H 
2 MHH., MPOMbIBalOTCA CMeCbIO aGCOJIOTHOTO CNMpPTa HM KCHONa HECKObKO 
KYHI, 3aTeM CaleqyroT Kcuion | u Kenton I] no 15—30 mun. 

IIpu ycnosuu (puKcaluu mMatepnaia dukcatopamu c JBYXPOMOBOKHCALE 
KaJIM€M HM XPOMUpOBaHHH 7 CyTOK B OUXPOMaTe KasUA OOOMOUKH MacTu KP 
CATCA B 3@JICHbIH IBeT, A KpaXMaJl B APKO-KpacHbiit. IIpH ananoruuHol OKpe 
Ke noce duKcauun MoyusescKoro, rae XpoMMpoBaHue OTCyTCTByeT, Kpabl 
Mal OKpallMBaeTCH OUeHb ca60 B OJIeEHO-posoBbIii Ber. 


Puc. 1. /—2—xpoxman B Maauente Maka. ®uxcauusa no Unayuno. O06. 90; ox. 7X3; 1—oxpac 
no MognsescKxomy (kpacupili kpaxmas); 2—oKpacka fiogom c NOMKpacKOW JMXTTpPIOHOM AX 
3—8—nopeleHHe KpaXMaJla BO BHeIIHeM HHTeryMenTe Geol ropunupt (Sinapis alba). uk 
ua 10 Uvayuno, oxpacka no Mogustesckomy. Kpaxmaa u yekcTpHe—Kpacubie; o6on0uKH TI 
cTHa—sesienpie. O6. 90, ox. 5X; 8—14 neHb nocne ONJIOMOTBOPeHUA; KpaxMasl B NWacTHys 
4—16 jenb; AekcTpHHu3npoBaHHblit Kpaxmaa; 5—18 yeub; senennbie o6oNOUKU onycTeBIUHXx 
KpaxMasia MlacTuy; 6—20 feHb; BHOBb HalloJiHeHue nslacTuy KpaxMayiom; 7 — 24 yenb; 7 
CTPHHHSUPOBAaHHbIH KpaxMaJl; 6—28 JeHb; NMaCTHALI BHOBb C KpaXMaJIOM. 


604 


, Ne 3, CBemHNKOB 


| AH, vr. 118 
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_ ui CpaBHeHus Obl OKpallleH KpaXMaJ B IvlalleHTe y Maka, (pHKCHpOBaH- 
oro no Unauauo (c JByXpOMOBOKHCJIbIM KaJIMeM), JByMA crocobamu: BHayase 
ObIMHDIM CTIOCOOOM, T. €. HOJOM B HOMCTOM KaJIMH, 3aTeM OCHOBHBIM (byKCH- 
oM ¢ JIMXTrpioHoM, io MogusescKomy. B nocmeqHem cilyuae KpaXMasbHble 
epHa OKpaCHJIMCb BMeCcTO OOpIuHOrO (puoueToBoro (puc. 1, 2) B ApKO-KpacHbIit 
Bet (puc. 1, /). [loqo6uasa okpacka kpaXxMasa UMeeT M3BeECTHbIe MpeHMyulecTBa 
Q@ CpaBHeHulo c HoHOH peaKuneli. MotHad peakuMa epxuTca Heosuro, 
cileqCTBHe Yero NpelapaTbl He MOryT ObITb NOCTOAHHbIMM. CorjacHo yKa3a- 
mio JI. 1. JKanapuyse, He Obll0 M3BeCTHO TaKOrO MeTOJa OKpacCKH KpaxMavla 
CHOBHBIM (PYKCHHOM, KOTOPbIH MO3BOMMJ Obl HMeTb KpaXMaJl B MOCTOAHHO 
KpalleHHoM cocTosHuu (7). BpmueonucaHHad oKpacKa KpaxMasla cbyKcHHOM 
Oro COXpaHsAeTCH, YTO JaeT BOSMOMKHOCTL HMeTb MOCTOAHHbIe Mpenaparbl. 
Kpome Toro, kpacHblli, Ber KpaXMasla pe3KO KOHTpacTupyer Cc 3e/eHOH 
oKpacKOH mmacTuapl. 

IIpH noMoniM onmcaHHOl MeToAMKU ObIO HCCeEOBaHO MoOBeseHHe Kpaxmawla 
BO BHeIUHeM HM BHYTPeHHeM HHTeryMeHTaX Y KPeCTOIBeETHbIX H B HHTeryMeHTe 


Puc. 2. Topunya 6enaa (Sinapis alba). a—e — 3apofplwH B pa3sHble AHH Nocae 

ommowoTBopeHua: a — 12-4; 06. 3, ox. 5X; 6 — 13-H, 06. 3, ox. 5X; 6 — 14-1; 

06. 3, ok. 3X; 2 — 16-1 06. 1, ox. 5X. 0 — BHeWHHM M BHYTpeHHM HHTerymen- 
Tbl CCMANOUKH KPeCTOUBETHBIX; 06. 3, OK. 3X 


CeMANOUKH sIbHa. Bpiio ycTaHOBJeHO, YTO MOOHMIN3allMA KpaxMaJia HU OTTOK 
MpOAYKTOB ero pacnaya M3 MWiacTHy K 3apoJbIlly MpHypoyeH KO BpemMeHH And- 
depeHiupoBkKu mocmeqHero. J[o 9sTOTO MOMeHTAa MOLIHbIM COM KPYMHbIX mia- 
CTH], BO BHeLIHeM HHTeryMeHTe ropyul, (GeO HM CapenTcKOM) B TeueHHe 2 He- 
Web MOce OMMOLOTBOPeHHA HanoJIHeH KpaxMaJioM (puc. |, 3). TombKo mpu- 
MepHo yepe3 14 AHeH Mocme ONNOAOTBOPeHHA KpaXMaJ B WWwiacTHyax HayunHaer 
TlepexOMUTb B WeKCTPHHbI MH Apyrve Oovlee NOABHXKHbIe MPOAMYKThI, B pesysIbTaTe 
gero MIpOMCXOAUT OnopaxkHUBaHNe MWiacTHl. Ora MOOMMIM3aNA KpPaXMaJla COB- 
WlafaeT C MOMeHTOM jludpepeHUHpOBKH 3apOfblila, KOTOPbIM B TeyeHHe JBYX 
HeJeIb MOCIe ONMMOLOTBOPeHHA pPa3BUBaeTCA CPaBHHTebHO MeWICHHO (puc. 
2 a,6). OxHako HaunHas c 14 WHA Mocae WBeTeHHA (pHc. 2 6) mucddepeHituposKa 
yckopaerca, HW B Mocuexyroulue 2 THA 3apOsbI MpMoOperaer CeLyIOUMH BAL— 
cm. puc. 2 2. B TeveHue 9TOrO BpeMeHH KPaXxMaJl B MWlacTHyax MHTerymMeuTa 
CeMANOUKH JeKCTPHHU3UNpyerca HM NOKuAaeT MacTHAbl. K 16 Hr, T. e. KO Bpe- 
M@HH OKOHYAHHA Mpotlecca uppepeHuMpOoBKH sapoOfbIa Ha CeMA]OJIM HM KO- 
pewiok, mpowecc pacnaya kpaxMasa focTuraeT Makcumyna (puc. 1, 4); Ha 17— 
18 eHub muiacTuybl B MHTeryMeHTe cemeHu omycresatT (puc. 1, 5). OqnaKo mo- 
cle KOPOTKOM May3bl MacTubl B TeveHue 1—2 HEM BHOBb 3alOJIHAIOTCH Kpax- 
MaJIOM HM IIpHoOperaior NepBoHayaJbHbI Buy (pc. 1, 6). Iloce Bropu4uHoro 3a- 
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NOAHeHUA TvlacTH, KpaxMasIOM NocweqHUH yepxKUBaeTCA B HUX TOJMbKO 3—f 
HA. SatTeM, KOra 3apOMbIlll JOCTHTaeT 3HAYHTEJIbHOFO pasMepa HW B CeMCHH YCIf, 
JMBAaeTCA TIpOllecc HakOIWIeHuA 2%upa (24 eb), BHOBb MPOMCXOAMT AeKCTPUH)§ 
gallu Kpaxmasa (pic. 1,7) HM BHOBb — onycTowlenue muiacTua. Ha 26 Jeni 
9TOT Mpolecc 3akaHuMBaeTCA, H B MHTErYMeHTe MO2%KHO HaGJIOaTh ONOPOMHe!y 
HbIe miacTugpl. Ina uepe3 28a, MpHMepHo Ha 28 JeHb, NacTHAb!l B TpeTUH Pél 
yaCTHUHO 3alOJIHAIOTCA KpaxMasiom (pue. 1, 6). I]pH HopMasIbHbIX yCOBMAlE 
K 9TOMY BpeMeHH KJIETKH MHTEryYMeHTa CXKMMAIOTCA, COMepxHMOe HX UCUesAae’ jE 

Tlocne BblueonmucaHHOro HaKOMJIeHHA KpaxMaJla B WacTuax HW ero WeEKCTPIP 
HH3alHH yreBog, NocTynaeT B BUJe MOTOKOB JeKCTpHHa B SHocnepM. B sHKH 
crlepMe STOT JIeKCTPHHU3MpOBaHHbI KpaxXMaJl BefleT ceOA BeCbMa CBOeOOpasHtt 


TOMY TPYIHO ceGe NpeAcTaBUTb, YTOObI OHH ObIIM 3aKJIOUCHb! B MwacTHyb. A}. 
KpoMe TaKOrO HeOOblyHOrO «TpaH3HTOPHOTOy KpaxMaJla, OTKJafbIBAaIOWLeroc |p. 
HenmocpeJCTBeHHO B Mla3MY, OKOJIO 3apOjbillia B NMOTOKe JeKCTpHHa MOKHK 
BUJeTh OKPYrible 3epHa KpaXMaJia, HaNOMMHalollero MacTHAHbEIM. Bee st 
(bOpMBI KpaxXMala OKPYKaloT 3apoObIll WH MOOMMIH3yACb cmocoOcTBy1OT er 
pocTy WH HaKOMIeHHIO %Kupa. i: 
AnanoruuHbili mpomecc Obl ycTaHOBMeH Ha Tropyulle capenTcKoH, BbIpaiic 
UlCHHOH B OTKPbITOM rpyHTe. YkKa3aHHble CPpOKH JeKCTPHHUSANMH KpaxMad ay 
B lwacTHfax, UX OMycTeBaHve HM HavasO BTOPHYHOTO 3aNOJIHeHHA ObWIM CBHI 
HYTbI Ha G6ofee paHHuli cpok (2 gua). Uro kacaetca pamca, TO MOLI 
Hbl€ CKOMJICHHA KpaXMasia MOXKHO HaOwJlOaTb Yy Hero He TOJIbKO BO BHY{e 
TpeHHeM, HO H BO BHeLJHeM MHTeryMeHTe. KpaxMaJI BO BEYTPeCHHeEM HHTeryMeHTIfS 
mpetepleBaeT TOJbKO OHO MpeBpalileHve, mocie ero OT HHTeryMeHTae 
OcTaroTcaA OAHU O6o0uKH. Bo BHeLWHeM HHTeryMeHTe HaKOMMIeHve H MOOMIN3AaI 
WMA KpaxXMawla B IWacTuax MpOMCXOAHT BaxKAbl, Mocse uero Ha 15 TeHFy 
3apOUbIl 3anoJIHAeT BCIO Ce€MANOUKY H BHeIMHHH WHTeryMeHT omycTeBaeTje 
Ta 2%e 3aKOHOMePHOCTb B MOBeJCHHH KpaxMaJia HaOsOaeTCA B HHTeryMeHTElE 
C€MANOUKH JIbHa, HO 3f/eCb Mpollecc OrpaHHYHBaeTCA OHM IMKIOM. Bo3sMoxHO 
YTO STO OOYCJIOBJICHO IIPHCYTCTBHeM SHAOCNepMa, KOTOPHI y JIbHa B OTMUUHE ODF 
rOpunLbl HW parca, YaCTHYHO COXpaHsAeTCH JO KOHIa COSpeBaHHA CeMeHH MU Jae 
NUTaHhe 3apOsbIlly Mp erO pasBHTHH HM HaKOMJeHHH xXKUpa. | 
Takum 0Opasom, BONpOC 0 TOM, MOFYT JIM KeTKH ITM epMUCa HHTeEryMeHTa CuTy-fh 
KUT NepeaTUMKaMH MHTATeJIbHbIX BeULECTB K Pa3sBHBAalOlleMyca 3apompiy (*)/) 
pellleH B MOJIO%UTebHOM cMbicuie. MoxHOo mpefqnosaratb, TO MwacTHyb 
MHTeryYMeHTOB MaCJIMUHBIX PacTeHHH MrpaloT TY %Ke POb B OOMeHE BeLLecrTB} 
YTO H MMacTHAbI OOONOUKH 31aKOBbIX (°). 
M3 mpuBeyeHHbix HaO0,eHul BLITeKaeT Tak?Ke, UTO B Mpollecce cospeBaHHayy 
C€MAH MAaCJIHUHbIX OCOOeCHHOCTH OTJIOXKeHHA H MOONMH3allNA KpaxMasa B nMa- 
CTHaX CBA3AHbI C POPMUPOBAaHHeM 3aposbliiia H OTMO%eHHeEM B Hem xupa. Ilo-} 
BUJMMOMY, HCXOJHBIM MaTepHaJIOM JWI CHHTe€3a XKUPa MOFYT CJYXKUTb Bce TpwH! 
THNa KpaxMaJla — TlaCTHAHbI, JeKCTPHHH3HPOBaHHbI H TPaH3HTOPHblit. 
Bptpaxkato moro OnarogapHoctb A. A. Ilpoxodbbesy, mo pyKOBOACTBOM KO-% 
TOpOro ObIIO MpoBeweHO aHHOe ucceqoBaHue, M. A. AcuKpuToBoli 3a TexHU-\ 
yeckylo momolb u JI. A. AukoBcKol 3a BbIMOMHeHHe PHCYHKOB. 
Uuctutyt dusvonorun pacrennii Tloctynuao 


uM. K. A. Tumupsasesa 14 VIII 1957 
Axkaylemuu HayK; CCCP 
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Joxnagn Akanqemun nayxr CCCP 
1958. Tom 118, Ne 3 


PH3HOJIOTHA PACTEHHA 


H. B. WMHTEP u B. A. MOAAYBHAA-APHOJIbAM 


PUCTOXUMHYECKAS XAPAKTEPHCTHKA BEJIKOB 
SAPOJIDILIEM HEKOTOPbIX NPEJCTABHTEJIEM ,OPXUAHbIX 


(I]pedcmaezexno axademuxom H. B. Luyunoim 1 VIII 1957) 


IIpeqmetoM rvcTOXHMMYeECKOTO H3yUeHHA Ob CeMeHa OpXuei Ha mocseL0- 

BaTeJIbHbIX 3TaNaxX UX PpaSBUTHA Ha MaTepHHCKOM pactTeHun. Matepuasiom AA 
padorbl MOCJlyxKHJIM CeMeHa TpeX BHJOB OPXHJHbIX: OMHOrO 43 HaHGoulee IpHMH- 
THBHBIX MpefcTaBuTesle cemelicrsa — Cypripedium insigne u JByx BbICOKO- 
pasBuTbix cdbopm: Calanthe Veitchii u Dendrobium nobile. 
Tak Kak TMCTOXMMHYeCKHe JaHHble, MOJYYeHHbe ia Ges- 
KOB J[BYX NOCe€MHHUX OPXHel, OKa3aHCb CXOJHBIMH, TO 
‘HM2xKe MbI OyJeM TOBOPHTb ToubKO O Calanthe, cpaBHuBas 
TY Opxupero c Cypripedium. 
 WUccueqopanve mpopoyusiocb 6e3 MpHroToBseHuA cpe- 
30B (*), Tak KaK TOHKHe MpO3pauHble CeMeHHbIC MOKPOBBbI 
‘OpxXHeH He IIpenATCTBYIOT IIPOHHKHOBEHHIO BHYTPb CeMeHH 
peakTHBOB H He MaCKMpylOT FHCTOXMMMYeCKHX KapTHH, 
BOSHHKAIOIMX TPH 3TOM B 3apOJbILeBOM MeLIKe. 
‘Jina u3yyenusa OenkKos 3apompitieli opxugel (2Hq0cnepM 
y HHX, KaK U3BeCTHO, OTCYTCTBYeT WeJIHKOM HWJIM pexyu- 
poBaH JO HeCKOJIbKHX Afep) Mbl BOCNOJIb30BaJINCb TpeMA 
WHpOKO VM3BeCTHbIMH WBeETHBIMM peaKWMAMH Ha OevIKH: Onuy- 
peTOBOH, HHHruaApHHoBoK wu Muusuona. 

BuypeTopad peaKkllwA OTNIMYAaeTCA CPpaBHHTeJIbHO HV3- 
KOM UYBCTBUTeIbHOCTbIO, HO B TKaHAX, Te OTKJafbiBa- 
1OTCA 3anmacHble OeKN, a TaK2Ke YaCTO H B MepHCTeMaTH- 
YeCKUX TKAaHAX OHA JlaeT XapaKTepHylO (HoNeTOBYy!O OK- 
packy. HuyruapuHopan peakuua wu peakima Muuaona, 
OyAy4yu MeHee cnelM(HuHbIMH, HMeIOT TO MPeHMYLIeCTBO, 
YTO OHH Ooslee UYBCTBUTeEbHbI, YeM OnypeToBas. 

TloqBeprHyB JlelicTBMIo OuypeTOBOH peaKUMH MOJOZOK pyc, 1, Mosonoii 
MHOPOKJIeTOUHbI 3apompmn Calanthe, Mbl OOHapy2KHJIM, muoroKserounbili 3a- 
4TO OH OTBeyaeT Ha STY peakMiI0 OTpUUaTembHO. Bmecto pombu —_ Calanthe 
XapaKTepHoro (buOuleTOBOrO TOHA OH OKpallMBaeTCA B JIM- pees t Seen 
MOHHO-XKeJITHIH WBeT (puc. 1). YcraHoBHTb NpwuMHy 3TOK ¥P ° 
JIMMOHHOHM OKPaCKH MbI He MbITaIHCb. CyWleCcTBeCHHBIM Obl JIA Hac (akT OTCYT- 
CTBUA OHypeTOBOH peaKUHH B MHOTOKJI€TOUHOM 3apOfblllle, KJIeTKH KOTOpOrO 
3aBeOMO JOJIXKHbI yxKe COMepxKaTb 3anacubie Oeiku. Hu B 9KCNePpHMeHTAaJIb- 
HOH paOore, HH B JIMTepaType HaM He MpHXOMMMOCH elle BCTpeyaTbCA C TAKOTO 
pojla ABJICHHAMH. 

CielyeT OTMeTHTb, UTO Ha Ooee PAaHHUX STaMax CBOeETO Pa3sBUTUA, OT 3H- 
TOTHI NO CTayMH HeCKOJIbKHX KleTOK, 3apoypun Calanthe, Hapayy c mpouumu, 
OKPYXKalolluMu erO MepHCTeMaTHUeCKHMUM TKaHAMH CeMEHH, JaeT XapakTepHyW, 
XOTA H He OCOGeHHO APKO BbIParKeHH yo OuypeToByr1o peakuuio (puc. 2). Hawnnan 
*Ke C TOM (pasbI pesBHTUA, KOTOPad u30OpaxKeHa Ha puc. 1, M BIWIOTb No (asbl 
NOJHOM 3peMOCTH BKJOUNTeEIbHO, OHypeTOBaA peakUMA B STOM 3apoOspIllle Co- 
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BepIleHHO oTpuuaTetbHa. IIpu conocraBjleHuu sapospiilent Calanthe u Cypr'}} 
pedium oKa3aulocb, 4To 3aposbu Cypripedium,cHayasa OueHb OeXHbIM OeKaMs) 
VM OTBeYAIOLN Ha OHypeTOBYIO peaKI[MiO B UBYXKJeTOUHON chase OTPHUATeIbHCE 
0 Mepe HaKOMJICHHA 3allacHbIxX OeIKOB HauHHaeT JaBaTb HOPMaJIbHYy10 Ouypercp 
By!O peakitMio (puc. 3). Mapu c0BaMu, OH BeeT cea C 9TOH TOUKH 3peHhA Tay 
“Ke, KAK 3apOJbIlIM Apyrux pactesu. XapakrepHan Ouypely 
TOBaA peaKIMA HaGOfaeTcH B HEM MH Ha OoONlee NO3AHH 
9TalaX pa3BUTUA, OJIM3KUX K CospeBaHHiO (prc. 4). OnHaKals 
B (pase NOHO 3pemocTH 3apospu Cypripedium, TombKo 4Ty) 
JlaBaBLIMi ABCTBEHHY1O OHYpeTOBY1O PeaKI{Mt0, MepecTaeT OTBE! 
yaTb Ha BO3JelcTBHe peaKTHBaMH CuOJIeTOBOH OKPaCKOH: O)|f 
OcTaeTCA B YCJIOBHAX peaKUHH OecUBeTHbIM. | 
HeseposTHbIM OblIO Obl, KOHEYHO, TIpeMNOOwKeHve, YT 
OTpHlaTeIbHad OHypeTOBadA peakUMA BbISbIBAaeTCA B aHHO]! 
Calyuae OTCYTCTBHeM WJIH HH3KMM COJepxaHHeM B 3peJlOlfe 
3apompiie Cypripedium 6emKos. McuesHoBeHue H3 3apOrbil 
Wa B MOCMeqHHH MOMeHT CO3PpeBaHHA OeJIKOBbIX BelILeCTBD 
HaKkallJIMBaeMbIX MM B Te¥eHHe BCero NepHosla ero opMuposs 
BaHHA Ha paCTeHHM, OblIO Obl HE TOMbKO OHnOOrMyeCKH Hel 
WelecooOpa3HbIM, HO WH (bu3HOuOrH¥ecKH He OCYLLeCTBHMBIMi® 
BBMAY O6€3BOX%KUBAHHA TKAaHeH CeMeHH K KOHILY mpollecca co 
3peBaHHdA HM 3HaYMTebHOrO OcMaOIeHHA MeTAaOOJIM4eCKOr) 
Puc. 2. Sapodplll p3aMMOselHCTBHA MexKy ceMeHeM H pacTeHHem. Kpome Torop 
See kaa KOCBEHHBIM, HO yOeJMTebHBIM JOKA3aTeJIBCTBOM IIPHCYTCTBHS} 
CKONER ETO p spenon 3apOfplilie O€MKOB MOFyT C/YXKUTb Apyrue, XoTA 1 
HM Jatouult Ony- eHee ClelMPHUHbIe IWBeETHbIe peaKUMH, Ha KOTOPble 3apObILlh 
peToBylo  peaK- ypripedium jjaeT MOWOXKUTeIbHbI OTBeET,— HMeCHHO HHH]E 
ep nea peakiua wu peakuna Musnona. Cnenyet noaii 
YePKHYTb, 4TO OOe STH peaKIMH JaeT H 3apompt Calanthell 
E]MHCTBeHHOe BepOATHOe OOBACHEHHE OTPHWaTebHOrO OTBeTa Ha Onypely 
TOBY1O PeaKIMIO 3PeJIbIX 3apOMblleH OpxXHfeH 3aksOUaeTCA B TOM, UTO OesKIf 
B IIpolecce pa3BHTHA 3apoOfblllia Ha pacTeHHH MOABepraiorca TAKUM CTPYKTYp |i 
HbIM M3MCH€CHHAM, KOTOPble MpeNATCTBYIOT TpoTeKaHH10 OMyperoBo peakIlMu | 
Tela NenTHyHble CBA3H HeOCTYNHbIMM JIA MpHMeHAeMBIX peakTHBOB. OT} 
T€@JIbHble YKa3aHHA Ha CYWLeCCTBOBaHHe TaKHX OeKOB B JIHTepaType uMeloTCa} 
Takoro poyja HaOmoyeHve CelaHo, B YacTHOCTH, Busbilirerrepom IIa MHBep 
THHa ('). OrpHiaTesbHbit OTBET HHBeEpTHHa Ha OMypeTOBy1O peakILMtO TOKe OOD} 
ACHACTCH, MO-BUHMOMY, TaKHMH OCOOCHHOCTAMM CTPYKTYPbI MOJeKYJIbI STOTC 
OelKa, KOTOPbI€ MaCKUPYIOT efO NelTHIHbIe CBA3H, MpelATcTByA MpoTeKaHuK! 
peakiun. 
EcM B 3TOM, JelicTBHTeIbHO, HW 3akMOUAeTCA MPpHuHHAa TOrO, 4YTO 3apO/BIUIr 
OpxueH He JaioT OnypeToBolt peakMM, TO CJleLyeT MpH3HaTb BHICOKy1O cne hf 
IMPUYHOCTh O€JIKOB, OTKJabIBAeMbIX HMH B gamac. 
Hattu rucTroxuMMueckHe BbIBOALI MOMYUMIM KOCBeHHOe MoOsTBepxXTeHHE 
B JaHHbIX 10 OMOXHMHYeCKOMY aHasH3y cemaH Cypripedium u Calanthe, npo 
AelaHHOMy aHaJIMTMYecKOH rpynnoH MaOoparopun dusnonorun pasBuTuaA paw 
crenuii ['apHoro OoraHuyeckoro caga AH CCCP. Sm ganupie npupeyeuet FI 
Taon. 1s ¥ 
M3 rau. | BuqHO, uTO 3HaUHTeMbHaH YacTb OeKa B 3apombax opxu} 
Mew mpecraBleHa ocTraTouHoli, HepacTBopuMoi cbpakunelt. OcobenHo s1060-) 
MbITHO, 4TO STA HepacTBopuMad dpakuusA Oenka cocTaBaaer y Cypripediur| 
40% OemkoBoro asora, a y Calanthe nocturaer 76% — uucpa u3 pay Bont 
BbIXOMAMLAaA. 
Ham mpeycrapiserca, uro cneunduyHocTb OemKoB opxuyelt HaxoyuTcal 
B OMpeWeseHHOH CBASM C MCKJNIOUMTebHBIM MOpcbomorM4ecKuM cBOeOOpasneM, 
XapaKTepH3YIOUIMM 3TO CeMelcTBO. Beb efBa JIM MOXKHO COMHeEBaTbCA B TOM)! 
4TO B OCHOBe OecKOHeuHOrO MHOTOOOpasHAl (POpM 2KUBEIX OPlaHU3MOB JexKaT pas- 
AMYMS B CTPYKType O€KOB, H3 KOTOPHIX 9TH OPraHH3Mbl nocTpoexs. Jlonycru- 
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0 MO3TOMY MpeAMoox%KeHHe, YTO MOpcosOrMuecKad OPHTHHaJbHOCTb Opxusel, 
aBAllad HX B CHCTeMe MOKPbITOCeMeHHbIX Ha COBEPIIeHHO OCOGOe MeCTO, OOb- 
ICHACTCA WMCHHO OCOOCHHOCTAMH CTPYyKTYpbl OekOB, CHHTe3HpyeMbIX Hx 
apOfbiiliaMu. OTH OcOOeHHOCTH HakslabIBaloT CBOH OTMeuaTOK Ha BCe JaJib- 
fellee pasBuTHe PacTeHHA MU OMpesesAI0T CBOMCTBeHHBIe CMY YePTbI CTPOeHUuA 
| PUSHONOrHH, Ppe3KO OTMMYaIOUMe OPXuJeu OT APyrux MOKPbITOCeMeHHEIX. 

B nouib3sy 9TOM THNMOTeSbI TOBOPHT, B YaCTHOCTH, TO, YTO CBOeOOpasHble Ses- 
Hi, He Jlaroulve OM ypeTOBOM peakUHH, COfep2xKaTcA B 3apompue Calanthe B 6onb- 
eM KOJIHY4eCTBE H BOSHHKAIOT B Mpolecce OHTOFeHe3a 3aPOIblilla 3HaYHTebHO 


LO ms 


olf 
Im 


(ey 
‘ 


Puc. 3. [ByKaerounHblii 3a- 
popu Cypripedium, He 
cojlep2Kalluli 3amacHblx 6es- 
KOB H He Jaloului Onypero- 


Puc. 4. MuoroxserouHbili 

3apogpu Cypripedium, za- 

IOWMH OnypeToBylo, peak- 
I{HIO 


BOoH peakiHu 


3Y4aBIUMMCA HaMH MpeCTaBHTeMAM OPXHMHBIX, CMelMalMsallMA CTPyKTYPbI 
@IKOB HM MOp@omormuecKad CHelMalusallua HapacTatoT B cemelicrBe Orchi- 
aceae MapaJuebHO pyr Apyry W UAYT B OAHOM HM TOM Ke HallpaBJieHHH. 

He ogfHu TOMbKO OeNKH OPxHJel OTMMUAIOTCA CBOeOOpasHeM, KOTOPOe CKa- 
sbIBACTCA BCe Goee APKO MO Mepe Mepexoa OT NPHMUTHBHBIX (OPM OPXHHbIX 
k Oolee BLICOKO pa3BHTbIM (OpMaM. ITO HapacTatollee CBOeOOpasHe OTPaxkaerca 
A Ha JIPyrMx CTOPOHAaX OOMeHa BelleCTB B 9TOM CeMeHCTBEe. 

SacsyxKuBaeT YNOMHHAHUA XapaKTep MOJIMCaXapHJOB, OTKJAabIBAeCMbIX 3a- 
OAbIMAMA OpxuJel B 3amac. EcuM 3pemble 3apozpuun Cypripedium, kak HM 3a- 
ONIN ~SObIIMHCTBa JIPyrHxX pacTeHHu, HapAyy C KalIAMM 2Upa, OTKJaypl- 
3a10T Gesa3OTUCTHIe 3alacHble BelllecTBa B (popMe OObIYHDIX KPAXMAJIbHbIX 3e- 
eH, OKPALINBAIONLUXCA HONOM B CHHe-*huOeTOBLIM WBeT, TO 3apOAbILIH Calan- 
the u Dendrobium 3anoHeHbI upesBbIuaHHO KPYNHbIMH 3epHaMH KaKOFO-TO 
Ipyroro mojucaxapuga, Jatouwlero nox AelcrBHemM ofa KpaCHO-KOPH4HEeBy!O 
)Kpacky. 


3 3axas 2350 609 


= yuem y Cypripedium. Mubimu cnoBaMu, HaCKOJIbKO MOXKHO CYJUTb I0 
d 


Pan cpusMoNOrM4ecKHX MpolleccoB, KOTOpbie XapakTepHbl MIA TeHepaTuily 
HbIX OpfaHOB APyrHX MOKPbITOCeMeHHBIX, yY OPXHMeH, MO Mepe BOCXO?K CHL 
UX TO 2BOJNOWMOHHOM NecTHULe, MosBepraioTca saTyxaHuio. Vem BBILe NMOJp 
*KeHue OPXHJleH B CHCTeMe, TeM CHJIbHee BbIPAayKeHbl y Hee NOMAaBNeHHOCI) 


Ta6Ouuna 1}h 


Conepxkanue o6ulero, SemKOoBoro H HeOesIKOBOrO a30Ta MH a30Ta Pa3JIHYHBIX dpakuni Gentry 
B 3peubIX cCeMeHax opxHseli* (B MpoleHTax Ha aOCOJIOTHO Cyxou BeC) 


° a » Ne bpaxuun Neo pak, f ; 
Ne ean (0 Ne HeGes- oe: rae uyesoue- mepacnas 
x rmoOy JHHOB acTBOpH- puMoro}i 
gt ooulHii ts KoBblii se oe te Bees, ees Con (ocTaTor 
eee) ~ (0,2% NaOH)! Horo) 6emp 
Cypripedium insigne 3,07 1,80 AAC 0,18 0,50 0,44 0,74 
Calanthe Veitchii | 3,03 2,81 0,22 0,25 0,18 0,24 2,14 


* PasnenenHe OeJIKOB MOTPCOOBANO NOBOMbHO MpOAOJMKUTebHOTO BPEMeHH H3-3a TPpyAHOH usbTpall 4 
BbITAKEK. ’ 
OKUCIIMTEMbHBIX MpoteccOB H OO€MHEHHOCTh pAOM TWvwlacTHYeCKUX HM u3HOI 
TMYeCKH aKTMBHbIX BellecTB. [lepokcufasa, OKCHa3bl, AMHHOKHCJIOTHI, reTii 
poayKCHH — Bce 9TH BelllecTBa mpescTaBsieHbI y Cypripedium B Ooubuiem Kd) 
jmuectBe, uem y Calanthe u Dendrobium (°). a 

SaMevaTeIbHO, OJHaKO, YTO, HapAy Cc OTCYTCTBHEM reTepoayKcuHa HU NOHE 
XKCHHOM AKTMBHOCTbIO OKHCJIMTeIbHbIX (pepMeHTOB, y 3apojpeh Calantht 
u Dendrobium o6Hapy2XuBaeTCA CNOCOOHOCTh MpOpacTaTb 3HaUHTeJIbHO OBICTp 
3apompiueh Cypripedium, a 3ToT akT yKa3bIBaeT Ha TO, 4TO OTJeJIbHBIe ye] 
Tbl (U3HOJIOrHYeCKOH peYKUMH KOMMeHCHPylOTCA Y OpxHyeH KaKMMH-1il 
elle He ACHbIMH JIA Hac dakTOpaMu UM TO CPu3HOJIOrO-OvUOXUMHYECKHe OTK IG 
HeHHA UX TeHepaTHBHbIX OpraHOB OT Mpv3HakoB, Ooslee OOBIMHEIX JIA OOMbIIMHE 
CTBa MOKPbITOCeMeHHDIX, MpHoOpeTawT y HX, B KOHeCYHOM cueTe, MporpecuEe 
HbIg =XapakTep, XOTA H COMpOBO*KAawTCA MOpPosorHyecKuM HeopasBuTHe/P 
ceMAH. 


Ioctynuno 
31 VII 1957 
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HO Jb Qu, IlpHmMeHenue rucroxuMuyeckoll MeTOAMKH K H3y4eHHIO SMOpHOHAaMbHEIX mporecccs 
y opxumeli. Tp. Pnasu. Oot. caga, 6 (1958). 
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Woxazagp AkayemMun wayxk CCCP 
1958. Tom 118, Ne 3 


@H3SHOMOL HA 


H. M. METPYHb 


BJIMAHKHE MOBbILIEHHOW KOHIEHTPAUMM KUCJIOPOJIA, 
YPJIEKHCJIOTbI WH ASOTA HA JbIXAHHE YEJIOBEKA 4YEPE3 KOKY 


(IIpedcmaeaeno axademuxom JI. A. Op6eau 18 1X 1957) 


BuimMakve MOBbILICHHOM KOHICHTpaluu KUCMOpoya, yruieKUCJIOTbI UM a30Ta Ha 
AbIXaTeJIbHy!O (YHKUMIO KOXKM U3y4eHO Kpaline HefoctaTouHO. VMetotca JME 
HeEKOTOpble JJaHHble O BJIMAHMM MOBDILUCHHbIX KOHIeHTpaluu KUcmOpoya (1% 1%), 
asoTa vw resma (1°71) Ha AbIxaHve Yepe3 KOKY OTAENbHbIX YUACTKOB Teva. 

. [na Oonee NomHOrO HM BCeCTOPOHHerO H3y4eHHA ZTOTO BOMpoca MbI NpoBeJK 
pA HaOmoqeHHH Ha NpakTHYeCKH 3OpOBbIX JOAAX (5 yenoBek). BauaHHe mo- 
BbILWeCHHOM KOHIEHTpallMH KHcNOposa, YIvIeKHCJOTbLI HU a30Ta Ha Ta3000MeH 
yepe3s KOMKy ONpeseNAMOcb Ha Tpex yYacTKaX Tela: Ha TpyfH, Ha X%KMBOTe Ha) 
Oeype (cnepegu). Ha6mogenua MpoBosusuch No paspa6oTaHHol HaMH MeToyuKe, 
| 3akJOUaIOWeHCA B TOM, 4TO K YKa3aHHbIM yYaCTKaM KOXKH FepMeTHYeCKH Mpu— 
KPellIAJHCb CIeWMaJIbHble NpHeMHHKH, MpescTaBABWIHe COoOoK KOHYyCcooOpa3- 
Hbl€ CTCKJIAHHbIe cocyAb Oe3 AHa. B BepXHeH 4YacTH Ka»KJOrO TIpHeMHHKa Ha- 
xXoqusicad TepMoOapoMeTp (pe3HHOBbIN WapHK), CIyKallM Ja YypaBHOBeLIMBa-- 
HHA JaBJICHHA BHYTPH IIpHeMHHKa C aBJIeHHeM Hapy2xKHoro Bo3sqyxa. Anamus. 
BO3yxXa B IpHeMHHKaX JO H MOcNe HaOJIOeHHA NpOBOAMJICA B HECKOJIbKO H3- 
MeHCHHOH HaMHM MOfeM rasoaHamMsaTopa Opca, KOTOpad JaeT TOUHOCTb oMmpe- 
HemeHuaA ra30Boro cocTaBa Bo3sfyxa B 15 pas Bbillle, 4eM B anmapaT Xoujena (")- 

Hamu mpopegeno 4 cepuu Hadmoyenui no 18—20 uccmeqoBanul B KaxKOH. 
O6bexTHI HaOsmOeHNA HaxXOWUINcb B COCTOSHHH NOKOA MpH Temnepatype 
OKpyxKalollero Boszyxa 18—20°. B I cepun u3syyanocb AbIxaHve Yepe3 OTJeIb- 
Hble yYaCTKH KOMKU Y YeOBeKAa, HaXOJAMerocA B OOBIMHBIX YCJIOBHAX Ta30- 
BOH cpefbl. OTH HaOMOAeHHA MpoOBefeHbI HAMM B KavecTBe KOHTpOJA. B mocwie- 
Ayroulux cepuax U3y4aslocb BJIMAHMe TOBBILeCHHOH KOHICHTpallWu KUCJIO- 
poga (II cepua), yraekucnorp (II] cepua) u asora (IV cepua) Ha AbIxaHne 
yepe3 Te Ke y4aCTKH KOKA. 

PesybTaTbl HaOsOeHHH NpesCTaBJIeHbI B TaOs. 1, M3 KOTOPOH BUAHO, TO Ha 
BceX OOCJIEOBaHHbIX yUacTKaxX TeJla Mp OOBIYHBIX ATMOC(epHbIX YCJIOBMAX 
HaOsmofaeTCA NOorsouleHwe KOKeH KUCMOpOsa HM BbIAeNeHve yepes Hee yrvieKUC- 
Noth. MuTeHcuBHOCTb J[bIXaHUA Yepes OTAebHbIe y4aCTKM HeOAMHAKOBa: Ca- 
MbIli BbICOKMM ra3006MeH Yepe3 KOxKy OOHaApy eH B OOMACTH X2KMBOTA, HECKOJIbKO 
MeHbIUMM B OOMacTH TpyAM UM CaMbIM HH3KHH B OOsacTH Oegqpa. OTHOWeHHe BEI- 
JemuBllelica yrJIeKHCIOTHI K MOPOWeHHOMy KHCOposy KoeOnetca oT 0,99 
Zo 1,01, npHOnmKascb B OoMbUIMHCTBe Ciy4aeB K 1,0. CreqoBaTeubHO B OObIYHBIX 
aTMOC(epHbIX YCJIOBMAX BbIJeeHHe YIJIeKHCJIOTHI Yepes KORY uM MOrAoMeHHe 
e1l0 KUCOpOfa MpOvCXOAUT C OMHAKOBOM MHTeCHCMBHOCTbIO. . 

Bo II cepuu na6uojenuli MpHeMHUKH 3allOJHAJIMCb rasOBOH CMeCbIO C TO- 
BbILMeCHHbIM, 10 CpaBHeHHIO C OKpy2KalOllMM BO3J,yXOM, COjlepxaHvemM KHCMOpo- 
qa. Konnentpauua ero B MpHeMHMKaxX B Havase HaOoLeHHaA KosIeOalach OT 
90 qo 92%. 

M3 ra6n. 1 BugxHO, YTO NOX BAIMAHVMeM BHICOKOM KOHIeHTpalluu KUCTOpopa 
OTHOIMeHue BbiIemuBUelica CO, K MorsomwjeHHOMy O, HauMHaeT pe3KO OTVJIN- 
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Ta6Onmuna 1 


Bausanve NOBbIleHHOH KOHUeHTpallMH KMCsIOpoza, YTJIeKHCJIOTBI WH a3s0Ta Ha AbIXaHHe Yepes ff 
OTJeIbHBIE yYacTKM KOXxKM (cM3/uac-M®, CpeqHHe aHHbIe) Nh 


ay 
—— O_O! 


IpyaAb YKHBOT Begpo 
Cepus HccleqoBaHHi 4 
‘ a Oz CO, Ne Oz CO, Nz Oz | COz | Na ) kK i 
ie 
[ 

X (20,76% Os, Tlora. |Bprqen. Tiora. |Buraen. Tlora. | Bopiyeut. I 
0,04% COs, 109,5 | 108,4 128,7 129,9 76,6 76,5 t 
79,20% Naz) 

II (90,51% Os, Tlora. |Bpren. Tiorn. |Bpren. Tiora. Bpiyes. ; 
0,05% COs, 472357 || 149,0 4925,0 | 174,7 3010,9 131,4 ; 
9,4 % Ne) i) 

III (4,65% Oz, Buren. | Tora. Bpiges. | Mora. Buiyea. Nora. he 
82,39% COs, 1139,4 | 3933,4 1182,0 | 5023,7 891.2 3794,2 D 
12,96% Ne) iP 

Tye (521043; Bprzen. |Bpigen. | Tlora. |Brizen. | Brien. | Tora. Bpizes. Buren. Tlorv. {ie 
0,01% COz 638,3 | 104,5 | 764,5 | 676,9 105,3 | 839,0 640,6 81,9 736,3 jd 
94,76% Ne) 


yYaTbCA OT CMHMUbI. Tak HalmpvMep, KOMuecTBO NormomleHHoro O, yepes | M7). 
MIOBEPXHOCTH Ha rpyM cocTaBseT B CpeqHem 4723,7 cm*/uac, a KOMM4eCTBOIP 
BbIeIMBIIeHCA Ha TOM »%xe yaactke CO,— scero 149,0 cm?/uac. Takum 06pa30M, 
JIPH COMPHKOCHOBeHHH KOXKH TpyH Cc BO3LYXOM C BbICOKOH KOHWeHTpallNen Os}. 
MHTeCHCUBHOCTh MoromleHuad O, yepe3 KoxKy Bospocia B 43,7 pasa, a BbieeHHe|e 
<CO, Bo3pocso Bcero B 1,38 pa3a No CpaBHeHHi0 C ra300OMeHOM Yepe3 KOXKYy TOTO 
Ke yuacTKa B OOBINHBIX ycoBHAX. [IpuMepHo Takaad 2%Ke KapTHHa HaOsofaercaly 
‘HC Ta3000MeHOM 4epe3 OCTAaJIbHbIe YYaCTKH KOXKU. 
_ AdasorvuHad KapTuHa HaOsmiofaeTcaA c [bIXaHHeM Yepe3s KOXKY Take MpH}l, 
peObiBaHHH BCeH MOBepXHOCTH Tela B BOSZyXe, COWepKallleM MOBBILIeHHYIO/), 
KOHWeHTpauuio O,. Kak moKka3au Halu mpefbizqyulve Ha6momenua (8), mpHir 
mpeOblBaHuu BCeH MOBepXHOCTH KOXKH YeIOBeKa B ra30BOl cpele, cosepxarlen) 

58—60% O,, Ha mpoTaxKeHuu | vaca npu 18—20° B cocToaHHH NOKOA yepes 
KOMKY NOPIOTHIOCb B cpesqHem 5532 cm® O,, a BbIqemHOCcb Bcero 97 cm® CO,.)) 
Tlo cpaBHeHuto C JIerOuHbIM Ta3000MeHOM OKa3aJlOCb, 4TO 3TH BeMUMHbI COCTAaB-B 
asioT 29,86% jaa morsmonjeHHoro O, u Bcero 0,5% yA BbIemMBIUelica CO, 
MO OTHOWeHHIO K MOCesHeMYy. OTH TaHHble CBUJeTeIbCTBY!IOT O TOM, ¥TO MyTeMI? 
CO3qaHUA MOBbILMeHHOH KOHIeHTpallMu O, B OKpy2KalolleM KOX*Ky BOsLyxe MOXK-(6 
HO 3HaUMTebHO YBeEMUMTb MOCTYMIeHHe ero Yepe3 KOXKY WH TEM CaMbIM I10-[f 
BBICATb padoTOcnocoOHOcTb OpraHHu3mMa. K Takomy xe BbIBOLY npHuiM JoKe-} 
mu ('), M. B. Jletunx u Ll. J]. Cranucnapcxas (*5) Ha ocHOBaHHM CBOMX 9KC-fh 
T1@pHMeHTOB. 

Mero ycusieHHoH WocTaBKH OpraHu3My KHCIOposa MO*KeT OKasaTLeAa Gowee| 
‘apPekTHBHBIM, 4M NMOWKOXKHOe BBeeHHe ero B TeX CyYaHX, Kora 9TO pes} 
«cTaBAeTCA HeOOxoyuMbIM (71?). 

IIpegqnouioxKenve 06 onpeyesieHHOM BJIMAHHH BbICOKOM KOHWeHTpauuu CO, 
Ha [bIXaTebHY1O (PYHKUMIO KOXKM BOSHUKJIO B CBA3H C aHHbIMM pAa aBTOpOoRl 
(13.1417), yKa3bIBalolldX Ha TO, YTO HaKOMJIeHHe MOBONbHO 3HAaUHTebHOrCD 
KouMyecTBa CO, B HaxOMAIeMcaA NOX OLexXTOH BOsLyXe pH npeOwiBanuu yesN0O-\ 
BeKa B Pa3/IM4HbIX TEMMePaTYPHBIX YCOBHAX BbISbIBACT PAX PaccTpodicTs B Op-h 
raHu3me. 

PesyJIbTaTbl MpOBeeHHbIX HaMH HaGJOAeHHii CBUeTebCTByIOT O TOM,p 
“ITO €CJIM B OKPYKatollleM KOKY BO3yXe HAaXOMHTCA MOBBIWIeHHAaA KOHILeH-) 
Tpatua CO, (80—85%), To CO, MepectaerT BbI-eIATBCA Yepes KOXKY H HadH-| 
HaeT, Haobopor, NorsowaTbcs eto. Kucnopog xe Mp 9TOM BbI,eMAeTCH HapyxKy. 
‘Takou «uckaxKeHHbiiy ra3s000OMeH Ha6sofaicd y BCeX HCCeMOBaHHBIX JIM, |! 
MO MpOHCXOAM C HeOAWHAKOBOH MHTeHCHBHOCTbIO Ha pa3JIMUHbIX yyacTKaX})} 
KOK. Tak yepes KomKy rpyqu c | mM? noBepxHocTH norioTHoch B cpeqHeNt 
3933,1 .cm’/aac CO, 4 BblgqemuMOch 1139,1 cm?/4ac O,. Uepes Komy 2KuBoTel 


‘S12 


B TeX Ke YCOBMAX MNorsoTumoch 5023,7 cm’/uac CO, u_ BbIesuJIOcB: 
1182 cm%/aac Oo, a uepes Komy Gexpa normoTHoch 3794,2 cm3/uac CO, us: 
| BbiemnMIocb 891,2 cm?/aac Oy. 
Pesyabtratst TV cepuu uccaenoBaHusa noKa3auu, UTO IIpH COMpHKOCHOBeHUH' 
| KOXKH C BO3AYXOM, COMepPKall[MM MOBBIMeHHYIO KOHILeHTpallMio asora (92— 
95%), Npoucxo_UT BbIeteHue Yepes KORY KaK COs, Tak u Op» u normomenue: 
eo a3zoTa. B ycmopuax, Kora B OKpy2KalollleM KOxy BOsMyxe comepxKaocb- 
0,02% COs, 5,199% Os u 94,51% No, na rpymu uepes | m? noBepxHocTu 
KOKA BbILeIANIOCh B cpeyqHemM 104,5 cm3/aac CO, u 638,3 cm3/uac Os, a no- 
rmomatocb 764,5 cm’/uac No. Takaa »xe 3aKOHOMepHOcTb HaO/lOManach Hm 
Aux Tas00OMeHa Yepes KORY WUBOTA U Gempa. 

Camoe MHTeHCHBHOe BbIeeHue YIJIeCKMCIOTH HW KMCOpoma, a TakKe 
MOPIOMWleHHe asOoTa MIPOMCXOAMT Yepes KOMKY XRMBOTA, HeECKOJbKO MeHbIee 
yepes KOKY TpyAu M elle MeHbilee ywepes KoxKy Genpa. Tipu stom Bo sBcex 
CUyuaax KOJIMYeCTBO BBIJeMBlIeroca uepes Koy Oy B 6—7 pa3 Goube 
KOJIMYeCTBA BbIeIMBWeHcA COy. Takylo pa3HuIly MOXKHO OObACHUTh 3HaUH- 
TeJIbHOM PasHUlel NaplMasbHOrO LaBJIEHHA STUX Ta30B B KPOBM MW Hapy2KHOM: 
BO3ILYXe. 

Ha BoO38MO%KHOCTb MOCTYMIeHHA Yepes KOXKYy a3z0Ta yKa3sbipatlor Benke w 
Bupmon (1° 1), a raxxe JI. A. Op6ern, M. II. Bpecrxun, B. J. Kpas- 
yuuckul, K. A. [lapnoscxui u C. II. Ulucropcxui (°). Oru xe aBropbr 
OTMeUaJIH, UTO a30T OKA3bIBaeT TOKCHYeCKOe JelicTBHe Ha OpraHu3M B TOM 
cmyuae, Kora MocweqHult HaXOMUTCA B YCJIOBHAX MOBBIMeCHHOrO MaBJIeHUuA: 

IIpupeeHHble HaMM JaHHble 10 BOMpOcy O BJMAHHH MOBbIIIeHHBIX KOH-- 
WeHTpaluh KUCOpONa, YIIeKHCJIOThI M a30Ta Ha bIXaHve Yepes OTEJbHBIE: 
yuacTKH H Yepe3 BCIO MOBEPXHOCTb KOXKU CBUETEJIbCTBYIOT O TOM, YTO Mporecc: 
ras00OMeHa Yepes KORY ABIAeTCA WHPPY3HOHHbIM HW MPOMCXOANT B pesyuJb- 
TaTe Pa3HHIbl NapWHabHbIX MaBJIeHH ZTHX Ta30B B KPOBH UH Hapy2KHOM' 
Bosnyxe. Mexanu3m 93Toro Mpowecca HHYeM He OTJMYAaeTCH OT MeXaHv3Ma' 
JerouHoro Tra3006MeHa, B OCHOBe KOTOPOrO JexKUT LudPy3voHHHI mpowecc. 
IIpu Bcex w3y4eHHbIX HAMM H3MeHeHHAX TasoBOrO COCTaBa BHellHeH cpesbT 
ToMorpaduyeckve OCOGeHHOCTH AbIXaHUA Yepe3s KOXKY coxpansatotca. Bce sto 
yKa3bIBaeT Ha TO, UTO eCJIM YeIOBEK TONaMaeT B HEOObIYHEIC DIA Hero YCOBUA 
(3ara30BaHHOCTbh MOMEINeHHA pa3JIHUHbIMH Tas0006pa3HbIMH BelllecTBaMH 
W Ip.), TO HEOOXOLUMO 3allHUaTb He TOJIbKO JIerKve, HO H Te yUacTKH KOXKH, 
yepe3 KOTOPble MPOWCXOAUT HHTCHCHBHBIM rasooOMeH. 


Tlocrynuo: 
17 1X 1957 
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Jioxnagn Akagemuu nayk CCCP 
1958. Tom 118, Ne 3 


PH3HOJIOTHA | 


B. B. MOHOMAPEHKO 


M3YUEHHE OCOBEHHOCTEM BbICHIEM HEPBHOM JEATEJIbHOCTUH 
Y KYP PA3JIMUHbIX MOPO 


(ITpedcmasaexo axademuxom K. M. Boxoeoim 20 VII 1957) 


Pajom pa6oT ObluIo MOKa3aHO CYULeCTBOBaHHe CBA3H MexKILy THIOJIOTH- | 
YeCKHMH CBOMCTBAMH BBICIIeH HeEPBHOH JeATeJIbHOCTH HM MpOABJIeHHeM BeretTa- 
THBHBIX PYHKIWMM OpraHu3Ma: XHMHM3MOM KpoBH ('), XapaKTepOM CeKpellMH 2*xe- 
Jlyounoro coka (*), OcOOeHHOCTAMH JbIXaTeJIbHOrO UWHKsa (?), NpoTekKaHHeM 
OOMeHHbIX peakuuu (*°) u gp. 

Teyenve H XapakTep Oe3yCJIOBHLIX peakUHi CBA3SAHbI C OMpeeJIeHHBbIMH OCO- 
©CHHOCTAMH YCJOBHOpedeKTOPHOK TeATeJIbHOCTH. OjtHako NIpuposa HM XapaKk- ff 
Tep 3TOM CBA3H, B YACTHOCTH POJIlb, KOTOPy10 B 39TOM HIpaiwoT OesycJIOBHble pe- # 
DeKCHI, OCTAIOTCA elle MaJIO HCCJIEOBaHHBIMH. B sTOH CBxA3H OOJIbUIOH MHTepec FF 
MpecTaBIAeT CPaBHHTebHOe H3SyYYeHHe yCJOBHOpePMeKTOPHOH MeATebHOCTH © 
Pa3JIMUHbIX MOPO XAKMBOTHBIX OAHOrO Busa (’). . 

B pe3yibTaTe JIMTeIbHOH CeIeKIHH ObIIM CO3aHbl MHOFOUNCJIeHHbIe 10- 
POI KYP pa3IM4GHOH CHelWalH3salHH: OOMMOBbIe, AHWeHOCKHe, MACHbIe, MACO- 
AMUHbIe (OOUeNOMb3OBaTeJIbHble). OTH pasJIHYHble NOPOAb Kyp YeTKO pa3Ju- 
YaIOTCA MO PALY Oe3yCJIOBHBIX pebIeKCOB: NOJIOBOMY (AHUekKaqKH), cTeneHv 
pa3BHTHA MHCTHHKTa HaCW2KUBaHHA, IBUraTebHOH aKTHBHOCTH, OOMeHY Be- 
MecTB H OOWeH KOHCTHTYUMH. SoOTeXHHKH YaCTO IMMMPHYeCKH CBASbIBAICT | 
‘THIT NPOAYKTHBHOCTH Kyp C THNOM HX NoBeseHuA. Tak, B PyKOBOJCTBax IO 
MITHUEBOACTBY TOBOPHTCA, YTO KYPbl AHWeHOCKOTO THMa HMeIOT KUBO NOABUK- Hf 
‘HbIM TeMMepaMeHT, MACHOTO THMa — (blerMaTHuecKHH, y oOmlenomb30BaTeNb- Hf 
HbIX KYP B 3aBMCHMOCTH OT NOPOAbI MOBeeHHE MOXKeT OLITh MPOMeXKYTOUHOTO 
Tuna C yKJIOHeHHeM B TY WI Apyryro cropouy. 

B WaHHow paOore HCHOb30BaIMCb KYPbl Tpex MOpoy: pyccKan Geman (aii- 
WeHOcKkad Noposa), MIMMyTpPOK (OOuleNnOb3OBaTebHad), aBCTpamopn (obuie- 
MOMb3OBaTeIbHaA Moposa C YKJIOHEHHeM 0 THMY KOHCTHTYUMH B CTOpOHy 
MacHOoro Tuna). Kypbl Onlin MomyyeHb! v3 Kyynuckoro milemMeHHOrO MTHIIe- 
copxosa. B KaxKOH NopoyqHou rpynne Obiio no 6 NTMI, MepBoro roya slile- 
HOCKOCTH. 

TaOauna 1 
TlokasaTeM, xapakTepusyiome GesycOBHble pebieKcbl y Kyp 


Cpeauve BeIMUHHI AA nopoANol | JlocropepHocrs pasHu- 


rpynnst UbI Mex*KAY rpynnamu, % 
K 
Veen eh 9 Ea ee 4-9 13 2-3 
Bec MovJloqoK, KT 1,7—1,9} 2,6—2,8) 2,5—2,7| 99,9 |-99,9 | — 
AuneHocKocTh 3a 8 mec. 13048, 1) 123-+4,8) 100+5,5| — | 97,0 | 99,0 
YloeqaemocTb KopMa, r Ha 1 Kr 2xKHBOrO , 
Beca 126+3,5) 97+3,9 | 98+3,9 | 99,9 | 95,9] — 
UIpofomkuTesbHOCTh JBUraTe/bHOM aK- e 
THBHOCTH 34 CYTKH, MHH. 061 -+45 , 3/437-+39 , 8] He onpeg.| 98,6 
TipoqoumKUTebHOCTh COCTOAHHA 2%XHBOT- 
HOrO THMHO3Aa, CeK. 146-+-16 ,0)182-+36 ,7|417+88,0] — | 99,3] — 
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B rao. | NpuBogxsTca HeKOTOpble MOKasaTeM, XapakTepH3yioulMe Gesyc- 
OBHOpePEKTOPHY!O JEATEMbHOCTh MOMOMITHBIX XKMBOTHIX. JlaHHble craTH- 
CTHYeECKH OOpaOoTaHbl MO MeTOLY MaJIbIX BLIGOPOK, AOCTOBEPHOCTH MOJYYeHHBIX 
pasIM4Mi MexKAY MOpOAHbIMH rpynnamMu onpesenena Mo TaOAunam Ouwiepa — 
Crbioyenta. PasMuna CO 3HaYeHHeM BePOATHOCTH MeHbIe vem 95,0% cuura- 
MCb HEJOCTOBePHbIMH UM B TaO/IMIle OOO3HAYeHbI 3HAKOM MHHYC. 

Bospacrt uM yCIOBHA COfepxKaHUA XKUBOTHBIX OBI OJMHAKOBBIMH. 

OnbITbI 10 U8y4eHHI0 CBOLCTB BBICIeH HEPBHO! NeATeMbHOCTH MPOBOLMJHCb 
M0 MeTOJMKe JBHPaTeJIbHbIX MHUCBLIX YCJIOBHBIX pedsmekcos (°). [lonoxutesmb- 

bIM PastpaxkUTelb (KPaCHbIM CBeT) YepeOBaJICA C OTPHMaTeMbHbIM (3eeHbIH 
cBeT) C JBYXMHHYTHBIM HHTepBaJIOM YeTbIpe pasa 3a onbIT. CBoficrBa HepBHBIX 
MpOWeCCOB OICHHBAaJIMCb IO pe3yJIbTaTaM OTJeJIbHBIX TpoO u MoKasaTeuel, 
paspaOoTaHHbix HaMH.B IpHMeHeHHM K Kypam (°). Bee ucmbITaHud OTMeAbHBIX 
CBOHCTB HePBHBIX IIPOWeCCOB MpOBOAHIMCb MOCJe OCYUIeCTBIeHHA NepeqeKU 
CHUPHaAIbHOrO 3HaveHHA paskpaxkuteseH Ha POHE HOPMAaJIbHON ycuOBHOpepseK- 
TOPHOH JeATeJIbHOCTH. 

| Cua Bo3s6yqHTembHOrO mpolecca onpemesmaAmacb 10 cCpeqHuM BeHUMHAaM 
HCYMMBI YCOBHBIX peIeKCOB B KOHTPOJIbHbIX HCMbITAHHVAX HW MP CMelMaJIbHbIX 
| Tpooax. Ha cuay Bo3s6yAuTebHOrO Npolecca MPHMeHAJIMCh CJIeMyIoulwe UCHbI- 
iTaHHus: 

| a) IloppmmeHHe mumeBoH Bo36yquMocTH MyTeM uacTHuHOrO rojlo,aHHua. 
B revenue 4 Hel X2KHBOTHBIe NOY4asIM MHULY JIMUb B OMbITe, B BUe Ges ycsOB- 
HOrO MOAKpeMIeHUA, UTO COCTaBJIANIO IpHMepHo 15—20% ux o6bIuHOrO cyToU- 
HOrO pallHoHa. Ota mpo6a ABAAeTCA OMHOBPeMeHHO HCNbITAHHeM CHILI TOPMO3- 
| HOO Mpolecca, NOCKObKY TOPMOXEHUMIO NPUXOAMTCA ypaBHOBeLUMBATb BO3pOC- 
b wun BOSOYMTeIbHbIM mmpottecc. 

| 6) Tlonmxenue mumeBoH BO36yqMMOCTH KOPMJICHHEM XKHBOTHOTO JOCHITAa 
)Mepex OnbIToM (mpoBomusiocb 3 AHA NMOApsAy). 

| B) IIpumMeHeHne cuIbHOrO MOCTOPOHHero pa3slpaxXUTeA OJHOBPeMeHHO 
ic JeHcTBHeM MoJoxwuTeIbHOorO. B KayecTBe MOCTOPOHHErO paskpaxkuTelA cuy- 
X%KW TOH YacToToH 500 rm ucusiol 60 16, KOTOpHIN BKIOUaICA 3a 3 CeK. JO Ha- 
‘Yala WelHcTBUA NOOKUTeMbHOrO pasqpaxkUTeIA UM OCTABAaJICA BKJIOUCHHbIM JO 
| Mpekpatenua ero jlelcTBus. 

Tloxa3atesem cuJIbI BOSOYINTeIbHOrO Mpollecca CYA TakxKe UW CTaOWJIb- 
|HOCTb BeJIMUMH YCJIOBHBIX pecbieKcoB. Ona oleHHBallacb no KoodppunnenTy 
|BapHallun — cTeneHH KONe6aHHA BeJIMYMH MOJIOMKUTEIbHbIX YCJIOBHbIX pedp- 
SI€KCOB OKOJIO UX CpekHeroO 3HaYCHHA MPH HOPMaJIbHbIX ((OHOBHIX) OMbITaX. 

JjaHHbie M0 xapakTepHcTHKe BBbICIWeH HePpBHOM MeATeJIbHOCTH MOJOMbITHEIX 

Kyp mpuBeyeubl B TabOm. 2. CrarucTuuecku OOpadoTaHHble Pe3yJIbTAaTHI OMbITOB 
MOKA3bIBalOT, UTO KYPbI NOPOAb aBCTPasOpN, NO CpaBHeHHIO C FBYMA ApyruMu 
UCMBITbIBABIMMMHCA MOpokaMu, MO BCeM TeCTaM XapaKTepH3yIOTCA Oolee cwa- 
| ObIM BO3OYIUMTeJIbHBIM Mpoleccom. 
Cua TOPMO3HOro Mporecca, oMpeyeneMas 10 BeJIMYMHE pePeKCOB B OTBET 
| Ha WuddepeHUMpOBOUHHIM pasqpaxUTeb B HOPMe HM MPH NOBHILMIeEHHU NMMeBOH 
BOSOYMMOCTH rouOMaHveM, OKa3aslacb HavOoJlee BbICOKOH Y PYCCKHX OeJIBIX 
KYyp M HanOoulee HU3KOM y MIMMyTpOKOB (Tad. 2). BemeqcTBue ca6ocTH mpo- 
Tlecca TOPMOXKeHUA Y KYP MOPOAbI MWIMMYTPOK HepBHble MpOlleccbl y HUX OKa- 
3bIBAIOTCA Goulee HEYPaBHOBeIeHHbIMH, YeMy ABYX Apyrux mopog. O npeobsa- 
| Wau BOSOYAUTeMbHOTO Mpollecca Hall TOPMO3HbIM Y KyPp STON MOpompl CBH- 
JlerelbcTByer H OoOubIllee KOMMUeCTBO M@XKCHTHAJIbHbIX peakIMH B HOpMe U 
Mp rosloqaHun, a TakxKe COOTHOMeHHe BEHYMH TOPMOSHBIX HU MOJOXKUTEJbHBIX 
| YCOBHBIX pedbiekcoB (Tabs. 2). 

TloqBuxKHOCTb HepBHbIX IIpoleccoB, OMmpesenemad MO XapakTepy HM CKO- 
PocTH MepeweNKM CHrHaNbHOFO 3HAYeHHA ACCOMMMPOBAHHON Napbl paskpaxu- 
Teleli, OKa3alacb CaMOli HU3KOM B rpymne aBctpasiopn. Y AByXx Kyp STO Mo- 
Poms MepeseiKa CHrHaMbHOTO 3HaveHHA PaskparxkuTeNeH He MPOMSOINa COB- 
ceM, a Y OCTAJIbHBIX YeTHIPeX MepeseIKa OTPHIlaTeMbHOrO pas paxKUTeIA 
B NOJOKATebHbIM MpOHCXOAHa MeIeHHee, YEM Y KYP OCTAJIbHbIX IBYX MOpo- 
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qubix rpynn (ra6a. 2). Crarucruyeckad oO6pa6oTKa pa3s/IMuHi He Opia MpOUSBER 
yleHa, MOCKOJbKY Y ABYX XKHBOTHBIX NepefediKa He OCYWeCTBUACb. i 

Ha ocHOBaHHU MpMBeseHHbIX AaHHbIX MOXKHO CJleaTb BbIBOA O CYLLeCTBOE 
BaHHM OMNpeeeHHBIX pa3sHuuH B CBOHCTBAX HePBHbIX IIPOMeCCOB MeEKI'f 
HCCJIe€lOBAaHHBIMA HaMH Mopoyamu kyp. CpaBHeHvwe laHHbIxX, MPHBeeHHBI 


{ 
TaoOnmuna 2 i 


TlokazaTesH yCsOBHOpepAeKTOPHOH J©ATebHOCTH y Kyp 


JlocroBepHocTb pa3sHH- 


Cpeauue BeHUHHEI aA NOpOAHON rpynuyt Ti. MEXCAY Epy.AaNel ¢ 


TecrTbl 


IJIMMYTPOK (2) 


ie Oenaa 1-2 


aBcTpasopn 
(3) 


CyMMa NOJOKUTeEIBHEX YVCAIOBHHX pe@MeKcOB 3a ONT 


B teuenve 20 onpitos BHopme] 98,6+1,3 { 96,6-+2,8 | 89,9+3,6 — | 97,2 96,6 
IIpu ronojqanuu 100,8-+1,7 | 106,641,2 | 81,1-+7,8 — | 99,7] 99,5 
IlpH HacbillenuH Kyp 73,6+7,9 | 77,0-+9,0 | 33,6+10,4 | — | 99,4] 99,! 
IIpu jevcTBHH MOcTOpOH. pa3- 
Wpaxkur. 104,0+2,0] 95,0+8,4 | 86,0+4,1 — | 99,9 
KoadduuueHT Bapwanuu Be- 
JMYHH pedJeKcoB B HOpMe 6,9 9,0 13,6 — 


CymMMa pe@sexkcoB Ha RUPHPepeHUUPOBOUHHH pasxRpaKuUuTe Tb 3a ONH' 


B teueune 20 onbiIToB B HOp- | 
Me 15,643,5 | 23,0+5,3 | 11,1+2,6 _ — 96,'} 
IIpu ronoganuu 42,0+6,5 | 59,1+6,4 | 37,0+8,2 | 95,5 | — 968) 


Uucno0 M€XCHrHAIbHEIX peakuuu 3a ONBT 


96,21 — | om 
99,1) — | 998 


OTHOWeCHHe BCEAHYHHE OTPHUATeTbHOrO yCAOBHOrO pebuekca 
K BEAHYHHE NOMOKUTETBHOTO B NpOHeHTAaXx 


IIpu rosoqaHuu | 44,38+7,7 | 55,1+2,3 | 52,24+16,6 | 95,0| — | — 


B reyenue 20 ombiITOB B HOp- 
Me 


16,8+4,0 | 26,8+3,1 
IIpu rosogqanuu 


ee | ,9+3,9 
32,1-15,3 | 54,15,8 | 25,145,8 


Uucao0 ONBTOB JO NOMHOH NMepeRenKH CHrHANbBHOrO 3HAaUeCHHA 
pasqpaxkuTeuel 


OtpuuatesbHOrTO B TOJIO%KH= 


TCJIbHbIM 10,1+3,0 | 10,6+2,0 | 14,842,7* | — cpaBHeHHe |i 
mpopectu | ji 
TlonoxKuTenbHOrTO §=B OOTpHIlas HeJIb3A 
TCJIBHBIM 20,0+1,3 | 24,3+2,0 | 18,044,2 — 


Uucio ABHXeHHUA OKONO KOPMYIIKH 3a ONT 


B teyenne 20 onbiToB B HOp- | 
Me 38,5+3,2;| 28,0+2,9 | 19,44+3,5 | 98,0 | 99,9 | 98,38 
[pu rosoqanuu 90,5-+8,4 | 66,4+10,0} 35,8+4,5 — | 99,0] 99,4? 


* Jlanuble To mepeyenke y 4 kyp 9TOH rpynnp, y KOTOPHIX TlepefesiKa COBepiinsacb. 


B TaOm. 1 M 2, RaeT BO3MOXKHOCTh CONOCTaBUTb HeKOTOpbIe XapaKTepHCTHKH}) 
Oe3yCOBHOH H yCNOBHOpedsMeKTOPHO NeATEMbHOCTH MOMOMBITHEIX Kyp. Hau-} 
Oonee MpsAMY10 CBASb C OCOGeHHOCTAMH BbICUIeli HepBHOM eaTebHOCTH uMeeT| 
MPOMOKUTCIbHOCTh COCTOAHMA %KMBOTHOTO rHmHOsa y Kyp. Xota npuposal 
STOTO ABJICHHA JO HACTOAMLErO BPeMEHH Elie MOMHOCTHIO He BLIACHeHAa, H3BeCTHO, | 
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yTO OHO OTPaxKaeT PYHKUMOHAMbHOeE COCTOAHHE BbICIIMX OTJeOB TOJOBHOTO. 
mosra (1°). Oxa3a0cb, 4YTO MpOMOMKUTeEMHOCTh THMHOTHYeCKOTO COCTOAHUA 
cBA3aHa C CHJION BOSOYAUTebHOrO Mpolecca: HaHOouee cla6bIe M0 Cue BOS6y- 
AMTeIbHOrO Npollecca Kypbl NOPOAb! aBcTpasopn OOHapyKUIU CaMy1O0 OOJIbITyt1o- 
MpOAOJKMTebHOCTh runmnHosa. Takoro xe xapakTepa pa3/IMuHe BbIABHOCb 
BHYTPH Kako nNoposHok rpynmpl. Y Kyp c OTHOCHTeIbHO Goulee ca6bIM Mpo- 
WecCOM BOSOYKMeHHA MPOMOMKHTeIbHOCTh COCTOAHUA XMBOTHOTO THMHO3a 
Combine. PasmMuuaA B ABUTaTeIbHOM AKTMBHOCTH y KYpP PaSHBIX NOPO BBIABH- 
JMCbh MPH ONpeeeHHH MpOMOMKUTENbHOCTH CYTOUHOH ABUraTebHOM aKTHB- 
HOCTH akTOorpadom (MpoOusEBosNsIOCcb Y Kyp NMOposb! pyccKan Geman u WWIMMYTpOK, 
cM. TaO. 1) HM pH perucTpauMn uuca ABuxKeHuM BO BpeMA oONbITa Ha NOL- 
BYXKHOM YUacTKe MOsa OKOJIO KOPMYLIKH B 9KCIEPHMCHTAJIbHOW KaMepe (TaGuJl. 2). 
OTM PasIM4YUA He OOHAPYKUBAIOT IPAMOM CBASH C OCOOeHHOCTAMH ycJIOBHOpe- 
QJIEKTOPHOH eATebHOCTH MPH CpaBHeHHH PasHbIX MOPOAHbIX rpynu Kyp, XOTA 
BHYTPH MOPOMHBIX rpynn TakaA CBA3b OOHAPYXUBAeTCA: Y 2KUBOTHBIX C Gomee 
claObIM BO3OYJHTEIbHBIM MPOWeCCOM OKa3alaCb OTHOCHTebHO MeHbIllan 
HMPOMOJOKUTeIbHOCTh CYTOUHOH BUraTeJIbHOM AaKTHBHOCTH. 

CBa3b M@XNOpOAHBIX pa3IMUHH MO AliMeHOCKOCTH M MoesaemMocTH KOpMa 
C OCOO6eCHHOCTAMH YCJIOBHOpedeKTOPHOH eATeMbHOCTH OKa3bIBaeTCA Ooslee 


| cJlox%KHOK. Busumo, OcoOeHHOCTH BBICIeH HEPBHOM JeATeIbHOCTH y Kyp pa3- 
 (MUHbIX MOpOA CBA3aHbI C OMpeseJIeHHbIM CO¥“eTaHHeM PAJa oOcoOeHHOcTelt 


6e3YCJIOBHLIX pedIeKCOB, KOTOPble B COBOKYMHOCTH OMpeyeAIoT THM KOHCTH- 
TYUMH HW MOpPOAHble MpH3HAKH %XKUBOTHBIX, 


Muctutyt dusnosoruu um. VU. II. Ilapaosa Iloctynuno 
Axkaylemuu Hayk CCCP 12 VII 1957 
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Jljokaann Axagemun nayr CCCP 
1958. Tom 118, Ne 3 


PH3HO/JIOTHA 


A. M. YFOJIEB 


O 3HAUEHMM TPHMCHHA HW XMMOTPHMCHHA B HOPMAJIbHOM 
JIEATEJIBHOCTH NOJDKEJYIOUHON DKEJIESDI 


(ITpedcmaeaeno axademuxom K. M. Botkoeoim 6 VIII 1957) 


BepHou mocry/mposai CyulecTBoBaHve JBYX NaHkpeaTH¥ecKHx MpoTeHHas, 
O4Ha M3 KOTOPbIX OOaqaeT He TOJbKO MpOTeOJIMTMYeCKOH, HO H XMMa3HOM 
AKTHBHOCTbIO. 

Hoptpon u Kynul nogxrBepqusiu 9sTO MpeqnouowKeHne, NOJyYHB B KpH- 
CTaJIM4ecKOM Buse O6e MpoTenHa3bl. Ga OHOH H3 HAUX STM aBTOPbl COXxpa-) 
HWJIM Ha3BaHwe TpHMcuHa, Apyryro (OOMafatoulyio XMMa3HOM aKTHBHOCTbIO)! 
Ha3BasId xMMoTpumcHHoM. Ileppyio OHM paccMaTpHBaJIM KaK TlaBHy1O MpoTe-) 
WHasy MOMKeyAOUHOrO coKa, a BTOpy10 — Kak JOMOMHUTebHy10 (*%). BepoxTHo) 
MOSTOMY MpOTeOJHTHYeCKY!O AKTHBHOCTH NOs KesyOUHOrO cOKa JO HacTOALero, 
BpeMeHH OMNMCbIBaIOT Kak TpunTuyecky1o (*°). Ora Touka 3peHHA OMpaBaHa 
MW TeM, YTO B MHOFOUMCJICHHBIX HCCJeEOBAHHAX NOKa3aH CTPOruu Mapasweu3M 
B CeKpellud MaHkpeaTuuecKux (bepMeHToB (°). OgHako uMeroTcaA HM OOpaTHble 
jjauuble (°). BmMecte c TeM HaKOMIe€HO 3HAdHTebHOe KOJIHYeECTBO (aKTOB, [O- | 
BOPALLMX O MepBOCTeMeHHOM 3HaYeHHH XMMOTPHMCHHAa B Mporecce pacilemte- ' 
HMA OemkoB. B yacTHOCTH, TpHMCHH HM XMMOTPHMCHH THApOH3yIOoT OesKOBYIO 
MOJIEKYY, B OCHOBHOM,— 110 pa3HbIM H JIMUIb OTUACTH NO HACHTHYHbIM MenTHy]- 
HbIM cBa3aiM (714). CucremMa TpuncuH + XMMOTpunCcHH THu_pomu3syer GenoK 
Ooulee SHEPrH4HO, YeM OAMH U3 depMenTos. Bee sto edaeT HEOOXOAMMBIM U3y- 
yeHHe COOTHOWeHHA TpHNCHHa H XHMOTPHMCHHa B cekpeTe Nos KelyouHOH 
*Kelesbl pH ee HOPMabHOH padore. 

MetToAuxk a. Onpenetanach o6ilad MpoTeoMMTHYeCKad AKTHBHOCTb MOJ- 
*KeyOUNOrO cOKa HM KPHCTaJIMYeCKUX MpenapaTOB TpHMcHHa HM XHMOTPHH- 
cuHa MeToyoM Qucon — Mupcku, H3MeHeHHbIM Hamu (17) 10 KOMMIeKCY MBbIIIey- 
HbIX O€IKOB, KJICHKOBMHe H Ka3CHHY HM CbITyKHAA AKTHBHOCTb MO MeTony Ky- : 
HuTHAa (mpenapat «Kam» — Obl 3aMeHeH CBexXHM MOJIOKOM, pa36aBeHHbIM 
alleTaTHbIM OydepoM B OTHOIeHHN | : 1). 

ConocraBleHe OOmleH MmpoTeomMTHYeCKOM AKTHBHOCTH, 3aBUcCAuleH Kak OT 2 
TpHNcHHa, Tak HM OT XHMOTPHuNCHHa, C CbIvyKHOH AKTHBHOCTbIO, CBASAHHOH 3 
MOUTH HCKJIOYUMTEIbHO C XHMOTPHMCHHOM, MO3BOJIAeT CYHTb O COOTHOIIeHHH | 
9THX MpoTenHa3. 

Pe3yabTarTh. Ecam ucxoquTb 43 mpeqcTaBleHua oO crporoM mapau- | 
JleIU3Me B CeKpelldH TPpHMCHHa HM XHMOTPHMICHHAa, TO MOXKHO OMKUMLaTb, YTO MO- 
BbIMIeHHe WIM MOHMKeHHe OOMeH MPOTeOIHTHYeCKOM AKTHBHOCTH OyyeT Bcergqa 
CONPOBOMMaTbCH AHAOPMYHbIMM W3MeCHCHHAMM CbIYYKHOM aKTMBHOCTH. OZ- 
HakO 9TO HaOsOMaeTcA MasleKO He BCerfa. B OoAbUIMHCTBe CTyYaeB MOXKHO GIO 
OTMCTHTb, YTO XapaKTep H3MeHeHMM CbIYyXXHOM AKTMBHOCTH He COOTBeTCTBYeT 
CTeMmeHH, a HHOra HW HalpaBJeHHtO U3MeHEHHHM MpoTeoOMMTM4YeCKOM AKTMBHOCTH. 
Tak, IPH He3HaUHTeJIbHbIX H3MCHEHUAX MPOTeOHTHUeCKOM AKTHBHOCTH MMeIOT 
MeCTO 3aMETHbI€ CABMIH ChIYyAXHOM, — uM HaoOopoT. OTmMeveHoO TakxKe, 4TO Ip 
YMeHbIIeHHH MPOTeOMTHYeCKOH aKTHBHOCTH HaGwOfaeTCA MOBBIMeHHe CBI- 
UyXKHOH, a 3HAUMTebHOe YBeMMYeHHe NepBolt MHOrAa COMpoBOmMaerTcaA CHUIKE- 
HHeM BTOpPOH. 
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CilefoOBaTe/bHO, CeKpellMA TpHNCHHa HM XMMOTPHNCHHa B W3BeCTHBIX mpere- 
X H€3aBHCHMa OfHa OT Apyrok, TOUHee He CBA38AHa OOA3ATCbHBIM Mapaenu3- 
OM KOHIeHTpallun oOenxX mpoTevHa3. Ene He BiomHe ACHbI Te yCJOBUA, 
pH KOTOPBIX B cCekpeTe BOSpacTaeT JOJIA TpuMCcHHa HIM XHMMOTpHOCcHHa. Os- 
aKO He€KOTOPble 3€KOHOMEPHOCTH BEIABAAIOTCA JOCTaTOUHO oTYeTIMBO. Y co- 
faK C XPOHMYeCKMMH (PUCTYaMH NaHKpeaTHyueckoro MpoTOKa COK, Mo/yyae- 
bIM MOCwe eMbl XeOa, COMep2XKUT OTHOCHTeIbHO OdIbILy!O JOJO XHMOTPHIICHHa 
| MEHBINYIO TPHMCHHa, YeEM COK, NOsyyaeMbI Nocme KOPMJIeHHA MSACOM. 

Kak MOXKHO BHJe€Tb H3 MpHBOAMMbIX Hu>Ke JaHHbIX, OOMIad MpoTeomMTHYe- 
\Kad AKTMBHOCTb (KOTOpanH oOlpeemaeTcd CyMMapHbIM JlelicrBueM TpHlIcuHa 
XMMOTPHIICHHa) B «XJICOHOM» COKE HECKOJbKO HW2Ke, UCM B KMACHOM»; XH- 
{a3HaA %Ke, 3aBUCAWaA OT XHMOTPHNCHHA, HaMpOTHB, 3HaYMTeJIbHO BBlllle (1Ba 
MOCJICOBATeJIbHEIX OMbITAa): 
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O6uranx NpoTeomuTuyecKaa * 
AaKTHBHOCTb (MPHpOcT CBO- CpinyxHaa 


SoqHOrO THPO3shHa B eiH- aKTHBHOCTb 
HHIWaxX WKaJIbI KOOpHMeTpa) 
WSiCOme ree ea et ee ee eo OD 9 
XGICO MI ek ee ee Ze 


Panee Hamu OblIO moKa3aHo (*%), YTO NOMKeyIOUBHIM COK, NOy4eHHbI 
focie KOPpMJIeHHA Xe6OM (HM cOJepxKallu Gombe XMMOTPHNMCHHAa, YeEM «MAC- 
MOM» COK), Ooslee akTHBeH MO pacTUTeJIbHbIM Oel- 

KaM, 4eM TO OeuIKaM  KHBOTHOTO NMpovcxox*KeHuA. 552 327 
TlomxKenyounbli CcoK Ha MsACO (Ooulee OoraTblii wo, 
IpHMCMHOM) 9HeprHuHee [pacileniser 2 2XxMBOTHBIE 228 252 
@IKHX MO CpaBHeHHIO C paCTHTeJIbHbIMH. 

OTO MO3BOAeT AYMaTb, YTO 3aKOHOMePHble H3Me- 
VI@HMS B COOTHOINeHHH TpuNcHHa M XMMOTpHNcHHa a@ 
MB TIOJKEJIYIO“UHOM COKE MOrYT ObITb CBA3aHbI C IpH- 
cMOCOGJIeHHeM MMUeBapHTebHOH CHCTeMbI K Kauye- 
IcTBy mMutu. BMecte c TeM, 3TH JaHHble MIOxO corsma- 
CyIOTCA C Ipe/CTaBsJIeHHeM O CTPOroM MapaJleM3Me 
cekpellHH NankpeaTuyeckux CepMeHTOB HM CkKOpee 
moyrBepxgaor upferw VU. II. [lapnopa 06 aqantuBuon 
YCCOUMalMu MankpeaTuyeckux cepMeHTos (*4). 

Vismenenve OTHOCHTeJIbHOrO cosepxKaHHA Tpun- 6 
CMHa H XMMOTPHMCHHa B MO(*KeyIOUHOM coKe M0- 
SBONAeT OObACHHTb YCTaHOBJeHHDIM JIMHTBapeBbIM 
MW HeOMHOKPaTHO NOATBeEpKJeHHLI B MalbHeHwMx 
uccneqopanuax (baxt. [lankpeatuueckui coK co6a- 

IKA, MOMyYeHHEI NMocme ebl MACa, aKTHBUpyerca 
i3HaUMTeIbHO JIerue, "eM COK Ha xseO. Tak Kak Me- 
IX@HH3MbI AKTMBaMM TpHMCHHOreHa M XMMOTpHMCH- Puc. 1. MepmenraTupuntit 
HOreHa pa3/IM4HbI (MepBbIM AKTHBUPYyeTCA SHTePOKH- THAPOMMS KelKoBHHBI (a) 
Ha30l HM ayTOKaTa/IMTM4eCKH, a BTOPOH JMuIb OOpa- BM MPINICHHBIX Genkos (6) 
TPHMCHHOM HM XMMOTpHIcH- 
3y!OUluMcA Ha HawaJIbHOM 9Tarle TPHUCHHOM) 10, Pay leaaiteroncae ie 
MOHATHO, UTO COepKaulWH OTHOCHTeEJIbHO MHOTO- jolt -rpynnbt moKasbipaeT 
TpuncHHoreHa HM MaJlO XHMOTPHMCHHOreHa «MACHOI» pn epee a ale 
COK, OyeT AKTHBUpOBAaTbCA OpbicTpee, YeM «XJeOHbI» Rae Hae eC at 
COK, B KOTOPOM MMeeTCA CPaBHUTE/IbHO COME XHMO- — touncHHa ¢ mocmenyio HAM 
TpHNCHHOreHa HM MeHbIe TPHMCHHOrena. o6aneHHem TpuncHna (e- 
Cnelyer, OHakO, 3aMeTHTb, YTO aflamTHBHOe 3Ha- pes 30 MuH.); cpemHuit 
qeHve MOTYT UMeTb JIMIMb ompelenenubie KomeGanua CTOMOMK —TpH  oOparuoil 
MOCJ€XOBATCJIbHOCTH, ipa 
B COOTHOIICHHM TpHMICHHa M XMMOTpHMcHHa. B ONBI- ai — npn oguospemenHoM 
Tax C KPHCTaJJIMGeCKHMu WpelapaTaMu 3THX (bep- TeucTBMM TpHMCHHa HM XH- 
MeHTOB MbI HaGl0au, UTO KOMOHHALLMA TpHMCHH-+ MoTpuncnHa B TeyeHHe BCe- 
-_ xumorpunicnu (1 mr mpenapata ua | mi cbocdbaruoro To cpoka HHKyOalan 
6ydepa) Oomee 9Heprv4HO pacieniaeT OeKH Kak PaCTHTeMbHOTO, TaK M KH- 
BOTHOTO MpOMCXOKTeHHA, YeEM OHH U3 cepmentosB. Ha puc. | mpexcTaBseHbI 
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pe3yJIbTAaTbl OMBITOB C OJHOBPEMeCHHbIM HM MOCJeOBaTesIbHbIM elicTBMeM TPH} 
CHHa H XMMOTPHMICHHAa Ha OeJIKOBbIM KOMMJICKC MbIIII WH KJI€HKOBHHDBI. Mux\! 
Gallus BO BCeX CUyYAAX Mpovcxosusa B TeyeHHe | Yaca Tp 38°) Du BapuaHiy 
olbira K cyOcTpaTy c caMoro HaYasia MpHOaBIAJICA PaCTBOP, COMep*alllHH O'p 
(pepmeuta; Bo II BapvanTe cHayana mpvOaBlacA XMMOTPHNICHH, Yepes 30 MHI) 
TpuncuH; B II] Bpapwante cHauala NpHOaBsAICA TpHICHH, a Yepe3 30 MUHH. | 
XMMOTPHIICHH. TeopeTuuecKH MO%KHO ObIJIO OXKUaTb, ITO HaMOoJIbiIMH rHuAp|i 
jMTHueCcKHH actbdekT OyMeT UMeTb MECTO IIPH NapaJJIeNbHOM JeHCTBHM TPHIMICHi 
M XMMOTPHNCHHa B TeyeHve Bcero aca. B JelicTBHTebHOCTH 2%e HavOOVIbIIN, 
THpONH3 Mpoucxo_u mpu AoOaBeHHH XMMOTPHNCHHAa Tocse NpesBapuTedy 
Horo JelicrBua TpuncuHa. Haumenbumit ruyqpomMs Ha6umofaicA npH AobaBls 
HMM TpHNCHHa Nocie NpesBapuTebHO MHKYOalluM CyOcTpaTa C XMMOTPHIICHHO hy 

Mexanu3m 3THx pa3mMunii ocraetca HeacHEIM. MoxHo mpeqnonaratb, 4), 
Pa3PbIB «TPHMCHHOTPOMHBIX» CBA8eH WelaeT Ooee MOCTYMHBIMH Te CBASH, Ha KIS 
Topble jlelicrByer xumMoTpuncuH. HamporTus, pa3pblB «KMMOTPHMCHHOTPONHBL 
CBA3eH CKOpee CHW 2KaeT THAPONH3 NOX BIMAHHeM TPHIICHHAa. | 

HesaBucuMo OT TpaKTOBKH HeCOMHeHHO, 4TO HaHOOJIbILNMA MpOTeOMTHY 
cKHu addekT HaGOfaeTCH MpH NocNeqOBaTeMbHOM MeHCTBHH CHayalla TPH 
cuHa, a 3aTem xumoTpumcuna. Ilo-BuyquMoMy, CuleqyeT CUMTATb TPHNCHH Ma} » 
KpeaTuyeckol mpoTeuHa3oH mMepBol ouepequ, a XHMOTPHNCHH — BTOpOH. 

Oco6eHHO HHTepecHO, 4TO MOCMeLOBaTeIbHOCTh B AeHCTBHH TPHMCHHAa |B) 
XHMOTPHIICHHa 3acPpuKCHpOBaHa B 2KHBOM OPpraHH3Me CaMHM MpOLleccOM aKT\b; 
Balu: 


TPHMNCHHOTe€H 9HTEPOKHHasa THYIICHH, 


XMMOTPHINCHHOreH —_TPHINCHH XHMOTPHIICHH. 
aes 


VuctutyT HOopMadbHOK u Tloctynuno 
MaTOMOrHyeckol dusHoOrHH 6 VIII 1957 
AkalleMHu Me@QHUMHCKHX HayK CCCP 
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Woxaane Akaqemunu nayr CCCP 
4958. Tom 118. Ne 3 


IMBPHOJIOTHA 


H. A. HO®® 


BJIAAHHE TEMMEPATYPbI HA. NOJIOBOH WAKJI Y TOJIBAHA 


(ITpedcmaenexo axademuxom H. H. Ulmanvzaysenom 1 1X 1956) 


CruMyJIAWMA COspeBaHiA ronal y pblO Nok BIMAHHeM TeMMepaTypbl mper- 
TaBIAeT COOOM UaCcTHbIN ciyual OOmleH peakIHu OpraHH3ma uM ero TKaHell Ha 
BpeMeHHoe BoOsselicrBve smoOoro pasqpaxkutTenaA. PesybTaT 3TOH peakIlMH 3a- 
BUCHT OT [POMOJKHTeJIbHOCTH BOSJCHCTBMA pa3ipaxkuTema, ero HHTeHCHB- 
WHOCTH M OT HCXOJHOPO COCTOAHMA OpraHi3Ma (HaMpuMep, CTaqMH ero pasBUTUA). 
| CyllHOCTb ONMCbIBaeMOM peakKIWMH BCKpbIBaeTcA paGotamu A. B. Baarose- 
i 

| 


mjencxoro H B. I]. Ounatopa, BnepBble cbopMysIMpoBaBlero runoTesy OuoreH- 
}abIX CTHMYJIATOPOB, BOSHHKAIOUINX B TKAHAX OPraHH3Ma NO] BMAHMeM yTHe- 
} TaIOULH X (akTOPOB Cpebl, KaK PeaKUMA CONPOTHBMeHHA, OCHOBaHHaA Ha M0- 
|BBILICHHM WHTCHCHBHOCTH oOMeHa BelleCTB B TKaHAX OpraHHu3Ma pH ymoma- 
}HYTHIX YCJIOBHAX. 

B mpoulecce aflanraluu kK MepHowuyecKoH cMeHe rosMuHOM TemMepaTypHl, 
BlaxKHOCTH WM A pyruxX SKOOrMueCKUX GakTOPOB OpraHH3M B XOse SBOJIOMMH 
| mepecTpauBaeT CBOH OOMeH BeLLECTB, MPHCHOCOOAACh K 3THM YCJIOBMAM, CTa- 
JHOBAULMMCA JIA Hero HeOOXOJMMBIMH. 

| B KayecTBe MpumMepa TaKoM MCTOPH4eCKH COXKMBIUeCA alanTalMu y pid 
MOryT ObITb MpHBefeHbl onMcanuble JI. C. Beprom «o3HMble» HM «APOBbIe» pacbl 
| MPOXOHBIX pbIO, ONpesedsemble B HaCTOSIee BpeMA Kak OMOMOrMYeCKHe HIM 
| BHYTpHBuAOBbIe rpynne (Cep6umpceKxui). 

BecenHee pa3BHTHe MOKOAWMXCA 3MMHUX AMI OeCMO3BOHOUHBIX, 3HMHUX 
| fouek pacTeHuli — Bce STO IIpHMepbl acsekta «TemMepatypHoOro MocesecTBHA» 
B MIpHPpOMHOM WMKJe pasBHTHA %KMBbIX OPpraHH3MoB. 

MertoioM BpeMeHHOrO OXJIaxKJeHHA B WAX AKTHBALHM MpOleccoB x*xu3He- 
JI@ATCIbHOCTH OpraHH3Ma MOb3YIOTCA BTHcTOMOrHMU (KyIbTypa TKaHeH (1")), 
B C@JIbCKOM XO3AlicTBe (HHKYOallHA JOMAUIHHX NTH), B MpakTHKe akBapHaJib- 
‘Horo u mpygzosoro (*°) pplOoBoycTBa, Kora %XelaioT yCKOPHTb Hepect pid. 
| B KayectBe MaTepHasla JIA HacTOAUero HCCIeOBaHHA MHOI ObIIM Hu30pa- 
HbI roubaAubI (Phoxinus phoxinus L.), oTmmuatoulMeca, KaK H3BeCTHO, HCKJII0O- 
YATeIbHO APKUM OpayHbIM HapsAJIOM B BeCCHHHM MepvoR (KOHeL alpesia-mMali 
mecal). Ee Ha6mogenua 1954—1955 rr. noka3asiM, 4TO MpH coep2xKaHuH STUX 
pbI6oK B aKBapHyMe MpH KOMHAaTHOH TemMMepaType (B cpesHem 20°) B TeueHHe 
Bcel] 3HMbI M BeCHbI OpadHEt Hapa y HUX He NosBAAIcA. AKBapHyM BMecTH- 
MOCTbIO B 1,5 Belpa, 3aCaxKeHHbIM BaJIMOHeEpHeH, CTOAJI Ha MOMOKOHHHMKe Ha 
OKHe, OOpauleHHoM Ha 3amay. KopMom cJ1y2KHJIM MOTHIIb, WMKJIONbI, U3pelKa — 
MAKHI Oesoro xje6a. B akBapvyMe cojlepKalacb OfHa Napa MOJOBO3pPeJbIx 
PpHOOK M MATb Gosee MeJIKHX CerouleTOK, MOMMAHHBIX oceHbIo 1954 r. B pyube, 
Biajjarourem B p. Mockpy 6143 ct. Tyakopo, San. . J. 

VUcxoya 3 mpenosoxKeHuA, YTO NpHUYMHOM OTCYTCTBUA MpusHakoB Opay- 
Horo Hapsaga y pbiGoK, Moro ObITb HecoOOJeHHe 3MMHero TeMIepaTypHOrO 
P@xKHUMA, ONBIT Obl] MHOIO MOBTOpeH 3HMOH 1955—56 r. c coOsmOeHHeM TemMepa- 
TYPHBbIX YCMOBMM, MpHOH3HTeIbHO COOTBETCTBOBABIIMX MpHposubim. Touxee, 
yalocb CO3aTb YCJIOBHA, COOTBeETCTBOBaBIIMe paHHe-BeceHHemy Mepuojy, 
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C pe3KHMH KOeOaHuAMM CyTOUHOH TemMepaTypbl. HaOsozenua mpoBoqus 
B ma6opatopuu MIY B Ocrankuue. z 
AxkBaplyM, MO cBoeli emKocTH HM OOOpyOBaHHIO COOTBeTCTBOBAaBIIHH MI 
WOrosqHeMy, OblI BbICTaBeH B OKTAOpe 1955 r. Ha 3acTeKeHHy!O Teppa 
jla6opaTopHu, OOpalleHHyio Ha BOCTOK, Mp xopolwlem ocBeuleHuv. B Hy 
ObIJIH MOMeILeHbI 7 9K3CM 
JAPOB MOJOBO3PeJIbIX TOJIb 
HOB (3 caMila MH 4 CaMK} 
NOHMAaHHBIX B OKTHOpe TO, 
Ke rojla B p. CeryHu, 61) 
i. Hemunnoso, KyHuescko 
paliona, u B paHoue cr. I] 
pefesIKHHO, KueBcKon &. | 
Ilpu HacTynvieHHu CHJIbH 
MOpO30B B HoOsAOpe-eKkab] 
1955 r. Boa B akBapHyh 
m0 yTpaM cC MOBepxHOCcy 
3aMep3aJla, NOKPbIBaACh Ki 
poukoH gba. Ha 12 va 
akBapHYM BHOCHIM B s1a6¢ 
paToputo, rye KopouKa JIbDh. 
ycileBasia OTTAMBaTb HW TEN 
lepaTtypa BOJbl MOHHM 
Jlacb oT 0° 70 8—10°. Taxugé 
o6pa30M, B aKBapHyMe BO) 
Puc. 1. MuxpotoTo c MMKpoTOMHoro cpesa OOWNTa Tolb- ~~ BOPHJICA TEMMepaTyPHbIl peE 
aHa, Se 25 XII 1955 r. Oxpacxa no KUM, COOTBeTCTBOBaBUIN 
pinatts IIPHMepHO alipesbcKomy, 
ero pe3KHMH TemmMepaTy 
HBIMH CKauKaMH. 

Tleppbie MpHsHaku peakIMH pblOoK Ha 3TH YCMOBHA MOXKHO ObINO ycTa 
HOBHTb elle B Hauasie JekaOpa 1955 r. Ona BbIpasuacb B W3MeHeHHH MMTrMe 
TallMH CaMIOB: MocCJIeqHHe 3aMeTHO NOTEMHEJIN, Ha OOKAX HX NOABHHCb MOOCHI 


Puce. 2. OOmuli Bugz BcKpbITol 25 XII 1955 r. camxu ToJIbaHa, Cojep- 
%KaBIeHCA B AKBapHyMe Mp NepeMeHHOlt TeMMepaType B TeyeHHe 
oceHu 1955 r. 


a Ha FolOBe PHCYHOK Tak HaSbIBaeMOH Y3C4UKH, B BUe YePHbIX NATeH H MONO 
Ha *%aOepHbIX Kpbllkax. Ilocremenno na 60Kax CTadl NOABIATECA UH XapakTep- 
HBIM Ist Opaunoro Mepwosa CuHeBAaTO-seeHbIi OTOMeCK, 3a KOTOPbIi B palione 
ct. Ty4koBo 9tTa pblOKa nowyausia HasBanMe «cHHABKUYy. 20 feKaOpa Obit oT- 
MeveH M KpaCHOBaTbI NMTMeHT MO yraam ry6 y camuos, a 25 jeKkaOpa u capil 
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XapakTepHbI Npu3sHak OpauHoro Hapsaya — Oesmble KOXKHbIe OyropKH, MOKpbI- 
BaBlliMe TOJIOBbI CaMILOB H B Ooulee ciao cTemeHu — CaMoK. 

B sTor JleHb A SacPHKCHpOBasl TOTaJIbHO OAHOFO CaMila M AByxX caMoK B 10% 
dbopmasune. Mx Oprouinas nosoctTb Gbila BCKPbITa HM MO/OBbIe *KeMesbl yasenbr 
M 3aqMKCHpOBaHb! OTJebHO. [Ipuroropmennble MUKpoMmpenaparTbl U3 passox*Ken- 
HbIX HA MAKPOTOMHbIle Cpe3bl 
M OKpallienubix mo Mauajiopu 
AMUHHKOB CaMOK jlaJIM BO3- 
MOXKHOCTb OMpeeHTb Ui cTe- 
MeHb CO3peBaHHA UX OOLH- 
ToB. Ilo mxkane B. A. Mette- 
Ha, yrouHeHHoH Tpyco- 
BbIM (8), MOOfbIe sMe- 
KJIETKH CaMKH Ne 2- ceor- 
BeTCTByIOT cTaquu 4-B (cm. 
puc. 1). Ha puc. 2 mpnse- 
eH oOmMM BHA BCKpbITOL 
camKH Ne |. 

Ha pue. 3 noKa3ana ro- 
JOBa CaMila, 3acpuKCHUpoOBaH- 


Horo 2 despasa 1956 r. . 
‘Hakone, na puc. 4 mpu- Puc. 3. Bpaunplit Hapa ToubaAHa-caMila, cojlepxKaBule-- 
) : 


: roc Mp MepeMenHoli Temmepatype B TeyeHHe oceHH 
“BeleH (OTOCHHMOK TOJIOBbI 1955 r. 3acuxcuposan 2 II 1956 r. 
KOHTPOJIA—TovlbaHa, copep- 


*KapllerocA MmpH cpefwHell KOMHATHOM TemMmepaType 18° B TeueHHe BCero- 
3MMHe-BeceHHero Mepvona 1955—56 r., y KoTOporo HHKaKHX MpH3HaKOB Opau- 
/HOrTO Hapsyja He 3aMeTHO. 

Tleppsmt KOHTposb 43 TIpHposb! Obl MoMyYeH TOMbKO B deBpasie 1956 r. 
Y 9Toro ak3emmuapa (camila) rojoBa Obluia NOKpbita OyropkaMu, XOoTA Opaunaa 
MMrMeHTalua OTCyTcTBOBaa. Ta *Ke KapTHHa HaOwlOasacb M y NOMMaHHOrO 
nepey, pa3/IMBoM (B alipeste) roJIbaAna. 

Apkand Opaunad oKpacKa Y FOJIbAHOB B Npupose HaOsOMaeTcA JIMIIb Ha- 
4WHHaA C KOHIa alpema WH mposouxKaeTcA B TeYeHHe Max, B MepHoy Hepecta- 


Puc. 4. Moro romoBbl rosbaAHA — KOHTPOMA, COMepKaBieroca 
B TeyeHue 3umMbI 1955—56 r. mpH KOMHATHOH TemnepaType 


B urone pHlOKu GuleqHeIOT, MpHoOpeTrad OKpacKy, HaMOMMHAIOMLyIO OKpacky 
meckapa. Ilepuoy HakaliuBaHHA XKesITKa B OOWMTaX CoBMaaeT C OCeHbIO’ 
(okTaOpb-HOKOpb). B STOM MOXKHO ObIIO yOeAMTECA MPH BCKPbITHH MOMMaH- 
HBIX B KOHUe HOAOpA 1956 r. sk3eMILIApOB roubAHa. HecMoTpA Ha OTCYyTCTBUe 
O6pauHow MMrMeHTallMN, roOBa CaMIOB TOJIbAHAa, NOMMAHHBIX B 9TO BpeMA rosa: 
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IpaAMO 4epe3 MpOpy6b BO by, Oblla NOKpPbITa SMAepMaJIbHbIMA OyropkaMH 
NOKagaTeIAMM TepBbIX cTaqu cospeBaHuA NMoOBbIX mposyKToB. I lomenleHHb 
B akBapHyM 9K3eMMISpbI uepe3 KOPOTKOe Bpema (3—4 AHA) MpHoOperH Opay 
HY!O OKpacKY, B OTJe/IbHBIX CJly4¥aHxX He ycTynaioulyio Malickow. [locmeqHet 
OOCTOATEIbCTBO YKa3bIBaeT, MO-BUMMOMY, Ha Mepexo], MOJOBbIX MpOLYKTO! 
B CJI@LYIOULY!O CTaMIO COspeBaHUA, O YeEM TOBOPAT HM MOM HaOmOMeHuA 1955 TF 
B 9TO 2%Ke BPeMA KOHTPOMb (CaMell), COLep2xKaBLINlicA B TeYeHHe BCeli OCeHH MPF 
Temlepatype JaOopaTopHu, ocTaBaJICA OKpalleHHbIM, KaK B Havasie THICTpadb 
HOrO Mepvosa, AAlleroca Bce JeTO, YTO B CBOIO OYepeb asIO BOSMOXKHOCTI 
clemtaTb 3aKJIOUeHHe O COCTOAHHM ero ronal. 

Takum o6pa30M, pe3yIbTaTbl HaGHOJeHHH Hal TOJbAHOM B OCCHHe-3HMHME 
nepuog 1954—56 rr. no3BOAIOT KOHCTATHPOBAaTb 2¢pPeKT CTHMYJIAMMM MOJIOBBIY 
IIPOLYKTOB Y pbIO 3HMOI0 MPH OJHOM JIMUIb H3MCHeHHH TeMIepaTypHOro perxKUMeE 
(MOBbILIeHHH TeMIepaTypbl) B KOHWe AM9CTpaibHoro MepHosa. 

Sumuee OXJlaxKeHve Camo M10 ceGe ABJIAeTCH, KAK MbI BAM, HEOOXOJMMBIN 
yCIOBHeM MOATOTOBKH Mpolecca co3speBaHHA TOHa K HavaJly HepecTa BeCHOIO 
B orcyTcTBve 3TOrO yCOBUA y pblO cpelHel Mouocbl yMepeHHoro KJIMMaTa HE 
HaOm0aeTCA HH AaKTHBAILHH ZHAOKPHHHOrO alilapaTa BecHO!IO (O 4eM FOBOpHI 
OTCYTCTBHe OpauHoro HapsAfa), HU OTMOXKeHHA KeTKa HM WRAPOMMMON a B OOMLE: 
Tax B TeyeHHe 3MMbI, 4¥TO ycTaHoBseHoO H. JI. TepOusbckuM B OTHOIMeHHH 3ep- 
KaJIbHOro Kapna ele B 1937 r. (*). K Tomy Ke BbIBO,Y 3a MocJleqHee BpeMA, IpH- 
menu A. B. 3aiines (°), ycraHoBUBIUM (akT ObICTporo HapacTaHHA BUTeNOTe- 
He3a y WLYKH B TeYeHHe OKTAOPA MH HOAOpA. 

Cam bakT akTHBaIlMM NOJOBOrO IHKsIa NO BIMAHMeM MOBbILMeHHA TemMnepa- 
TYPbI Mocwe H3BeCTHOrO MepHoOsa OXaKTeHUA (MOcMIeqHee B MpHpose OXBAaTHI 
BaeT BCe OCCHHe-3HMHHe MeCAIIbI), KAaK Mbl MOJlaraeM, Ha OCHOBaHHM aHHBIx 
A. B. Baaropemencxoro u HW. VW. Unkano, ocnoBaH Ha aKkTHBalluH depMeHTa- 
THBHOrO alllapata, BJIMAIOUlero Ha OOUIMH OOMeH BelllecTB OpraHH3Ma B IeJIOM 
M S9HOKPHHHOrO alapata, B uacTHocTH. J[aHHbI CTHMYyJI B KOHEYHOM cueTE 
WM Mepeyaerca Ha HOJOBOH anmapaT pblObl, OOycNOBAMBaA co3speBaHHe roual 
B TIpHpofle B BeceHHHH nepvoy. Kak MbI BHeIM, STOT MOMCHT MOXKEeT ObITb YCKO- 
peu. 

Baun-Oopt u Bepxopen ('*) HaOmtolamu y ropuaka axe HepecT B TeyeHHeE 
KOHIWa JM9CTpabHOrO MepHoOwa (KOHeI, HOAOpHA-ekaOpb) Mocse mMepemeltte- 
HUA STOK pbIOKH H3 MpHpOAbI B aKBapHYyM C TemMepaTypoH BomE +18°, c xo- 
pollMM ocBeuleHHeM. IIpu STOM aBTOPbl KOHCTaTHPOBaJIH yBeM4eHve KOMYe- 
CTBa MIMPMCHTHBIX KJIeTOK rOHaXOTPpONHOH omwH rumodu3a, uTo, HeCOMHeHHO, F 
oOycNOBHIO SpekT OBYIAWMH H OTKMAaNKH MKpbI MOXOMbITHDIMH pbIOKAMH. 

IIpupeyenuble WaHHble, C yYeTOM HM APyrux SKOMOrMUeCKUX (aKTOPOB, KaK- 
TO: CBeTA, HACHINLEHHOCTH BOJbI KHCJIOPOOM H T. ., YKa3bIBalOT NyTb K ympaB- 
JICHHIO MIpOWecCOM CO3PpeBaHHA MOJOBLIX MpORyKTOB y PpBIO. 


MocKoBckHlii rocyapCcTBeCHHBIli yHABepCHTeT Tloctynmusto 
um. M. B. Jlomonocosa 31 VIII 1956 
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